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PREFABRI CATED CURTAI N WALL ASSEMBLY HAVI NG BOTH W NDOW AND SPANDREL UNI'TS
This invention relates to curtain walls of buildings, and nore specifically
toQ prefabricated curtain-wall assenbly com posed of vertically , o -
al nating rows of w ndow units and spandﬂel units for attachment o £%@ 3
fl oor structure of a building, in par- ticular of a nultistory building. A
prefabricated curtai PREFABRICATEDf OURTAINaWABLr A$SEMBUYs HAMINGW ndow units
and spandrel units is per sg not newin the art. Japanese Laid Open Patent
Appl i cation 56-28956 represBOTHE WINDQWCANDCSRANBREBNENIFSanpl e of
prefabricated curtain wall which 10 I s perhaps nost pertinent to our

I nvention. This prior art cur- tain wall conprises horizontal rows of
spandrel units attached respectively to the floor systens of a building,

and horizontal rows of window units arranged alternately with the rows of€:
span- drel units so as to enclose the open spaces between the floor sys

tens. Each window unit is attached at its top end to one floor system and

5 coupled at [t Al OfReditt 6n 2Pe VREEE ! ¥y 3R Gh11Yl be Y6 AR "Snd

division of a curtain to separate w ndow units an

rather thatrd Npedifica EREhd Na ;?-QefabIreeaeéhycﬁeerarihshaq1aa\a'iseﬁ.i9wy5!&%ﬂit

“and a spandrel subunit, as the separate w ndow units and spandrel Units are

smal | er ippsEdzaf Meptirrally vel gtnaapagspowesoér wahdowanap@st ahidoRpandrel
assenbl age. W& do, however, object to the direct attachnent of the top end
of each winridewfinr tattachiénvrtayshenflooancsordanuoeewofhat baiddtiag,25n par-

prior art. The direct nounting of not only the spandrel units but al so €2
t ke, wi nddwesdiars afo a Wy okstarnchui bdhag. made their instal- lation very

t roubl esonme as the w ndow.unjts st al so han had their vertical positions
correctly adjustedﬂMHqF %Qﬁkﬁﬁtgg ¢wetain wall in the form of an array of

discrete window units and spardrel units is per se not new in the

art. Japanese Laid Open Patent Application 56-28956 represents a
typical conventional ekamplé of prefabricated curtain wall which
o) s perhaps most ﬁertinent to our invention. This prior art cur-
tain wall comprises horizontal rows of spandrel units attached
respectively to the floor systems of a building, and horizontal
rows of window units arranged alternately with the rows of span-
drel units so as to enclose'the open spaces bétween the floor systb
£t tems. Each window unit is attached-at its top end to one floor
system and is coupled at its bottom énd'to an underlying spandrel
unit.
We favor the division of a curtain wall into separate
window units and spandrel units, rather than into units each in-
20 tegrally comprising a window subunit and a spandrel subunit, as
the separate window units and spandrel units are smalier in size,
lighter in weight, and sé easier of transportation and assemblage.
We do, however, object to the direct attaéhment of the top end of
each window unit'to a floor system in accordance with.the noted

AS prior art. The direct mounting of not only the spandrel units but



floor structure at the tirme of their nounting. As an additional 5 _

di sadvant age, having being directly coupled to the floor structure at their
tep ends-only, the window units have not been so strong agai nst forqﬁgg'.-
normal to their own plane as can be desired. Another factor that ner '
consideration in designing curtain walls having both w ndow units and
spandrel "units of dif- 10 ferent sizes [s the cross sectional
construction of the frame menbers of such its. The strength and rigidity
of these frame menbers greatly affect the strength and rigidity of the
conpl et e custsi mheavindeysunbty . tormafdoorridustufe thias dade hredds 18ak2} vnal

shape and size are nornal enpl oyed, for, both window _and,spandrel 15
units of di¥gtdPdn¥esy fé?.“u?ﬁgpef-r%néhﬁe'ﬁghq%g BW] rge 'gf‘ig it ‘s‘aére of
courge | on a ef, | Lo i t baryittlhose SRl kge sSi ze
unitgf VVt%%ﬁirrggﬂ#gggékééﬁg%&?iéoggﬁg Efgkﬁﬁﬁ_ tafh mal?ﬁaiuld t hen
material |y ¢ BfcyeRtifetir@ ditt yharnsimet benghidir pannt ing.ar Ay emaadidtipnakes

normal_to its plane. An apparent solution to this problen%gight be the use
of frénme neddsadvantage i havdng ke ings diseet bhgoupbedbutfroh oSt THE N -IR t ai n

Il units of diff i Thi,s solution i ,
however,  ast HELFaheP REReraLty her FAPEM TAEChED Rolnelf A SEEONE,

si zes woul dadJiGis@agerdde ndRRe] acd Whield 6@Siplahet A cdw bai desiddd.units.
Such different franme nmenbers woul d al so require correspondingly different

means for assenbli ngAndrhequfaater wdiat wefits sodshdraatileg imetAstigndne f| oors

of a building. The f nenbers of .the different curtain wal)l i shoul d
jeref ore beVTdE EﬁLg?n%aN1830’%%”‘5@!’6‘3‘?8‘?‘:a"f“’t§5n§?§u%ﬁa" elsuFLEs 32 e

t _ I'on~"as far as possible.
307 1o SCPALA Gl QL BLOTCLTRA! HRANS JHRY o4l AndROLEIon Be eNpliauad wher e
-3- necessary. It is be

| eved p055|€le by means of the present
members of such units. The strength and rigidity of these frame
members greatly affect the strength and rigidity of the complete
curtain wall assembly. Frame mgmbers of the same cross sectional
sﬁape and size are normally employed for both window and spandrel

IS units of differenf sizes. The frame members of larger size units
.are of course longer, and therefore less in rigidity, than those
of smaller size units. Withqut reinforcements, the complete cur-
tain wall would then materially lessen in rigidity and strength,
patticularlf against forces normal to its-plane.

\,émg An apparent solution to this problem might be the use of
frame members of different cross sectional constructions for the
curtain wall units of different sizes. This solution would be un-
practicable, however, as the frame members of different cross sec-
tional shapes or sizes would increase the manufacturing cost of

as the curtain wall units. Such different frame members would also
require correspondingly different means for a;sqmb{ipg_g@e_cur;;%n
wall units and méuhting‘them to the floors of a building. Tﬁe
frame members of the different curtaiﬁ wall units should therefore
be made equal in cross sectional construction as far as possible.

3o Separate reinforcement means may advantageously be employed where
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i nvention to effectively reinforce the curtain wall assenbly of the type
under consideration and hence to nake it possible to install the w ndow

uni t f the 5 curtain wall assenbly in position on a building wthout
thet§§§d_for the adjustnent of their vertical position with respect to the
floor—structure. It is also believed possible by neans of the inven- _ tion
to provide solutions to the problem of howsto en- 10 hance the strength of
the wi ndow units, as well as of the entire curtain wall assenbly, against
transverse | oadaecAsesargi.ng to the invention there is provided a

prefabricated curtalqtgﬁglbgiigqgg% Eg%lglpubbdhggngagknghQS?;ngﬁ syst ens,

conprising: (a) a plurality o o each fl oor
system of the buhwéhﬁgohntg|ééfbytgwééYrEPaﬂfPFeﬁshh9 QM T habnewahbt her

each spandrel UQ%EehBQP“Q?”Qh@ @?B@'uﬁBQrgeﬂﬁéﬁhEYaE§SEaQSH|ﬁénééaﬂE ”9555
supporting 20 the pan of W ndow units e connected

one between tmomﬁéFtﬂﬁaPP%séaﬁﬁlﬁPngnﬁﬁéél FhFhEIEBQHdFBF£ﬁn? theach
wi ndow uni t si nclu@tagnawag¢toadspabely andpgenetiahl ynrecbabydinag &taMEuneans

supporing the. sgeondcad eBanehe LIS, LEAURETRR"Engl 0Lk thodoMUNL Lo

including a pair of o ers ex I Ng_ver
(c) a pIuralltywothreeﬁbepelﬂg §h§d§leachStDUbéUaPFanged vertlcally bet ween

any two horizontal ly1gdigi 2138 bB138vEACPo8EibNE B NHERNENLFSLREiAL A Y
coupled to the opposed side frame _nenbers thereof, each reinforcing stud

further having |ﬁgnoﬁﬁogFPélgﬁd§°éH§bPéa t8 bBerPgPALEMaREnBPBAto €n- |
respectivel ygt ohheef casEsERang LAl ofhehspandEek units,usdentyingstde two | |

W ndow units the entire curtain wall assembly, against transverse o/
loads. ' ' |
According to the invention there is provided a
prefabricated curtain wall assembly for a building hav1ng
15 floor systems, comprising:
(a) a plurality of spandrel units to be mounted to
each floor system of the building in side by side rela-
tionship with one another, each spandrel'unit including
a panel and generally rectangular frame means supporting
20 the panel; _ _ .
| (b) a plurallty of window units to be connected one
between two vertically adjoining ones of the spandrel .
units, each window unit including a second panel and o
generally rectangular frame means supporting the second ~
25 panel, the frame means of each window unit including a
pair of opposite side frame members extending vertically;
and
(c) a plurality of reinforcing studs each to be
arranged vertically between any two horiiontally adjoi-

.30 ning ones of the window units and rigidly coupled to the
opposed side frame members thereof, each reinforcing
stud_Further having its opposite ends adapted to be
rigidly anchored reepectively to the frame means of
the spandrel units underlying the two window units

35 associated with the reinforcing stud, and to the frame
means of the spandrel units overlying the two window



357associated with the reinforcing stud, and to the frane neans of the
Spandrel units overlying the two window ° - 4 - units associated with the
rei nforcing stud. (d) whereby only the spandrel units are coupl%éﬁ?iregﬁly
to.the floor systens of the building whereas the wi ndow units ar irmy?
supported by the spandrel units 5 via the reinfnrcing studs. A preferred
enbodi nent. O the .invention conprises_ 4, a curtain wall assenbly

conprising a plura- lity of spandrel units to be nounted to each fl oor
system of a buildi ng ¥hits @esegiatad rath tmstR P AT "B0SEHB - anot her, and
a plurality of w ndow unit(y)eadlére8ybentpntieet fishrietcanitsoayer toepldd
adj oi ning ones of the,spandrel_units,.each_ of e rel .uni |
units conprises, in i?’s‘pes""I I é'fs?t tlbgr ﬁ]loﬁr p%l "e‘ié%nd’%ggﬁgr gl"flyg?;éﬁt%%u%ga_r T
frame nmeans supporti ngindow pavidls; ats fhembyrsunppndsid byssbpbepandreheynits

conprises a pl urality, of vHel PeQh¢hBgiAfUsugach to be arranged vertically
bet ween any two Hori zomtal Iy adj oi ni ng"wi ndow units ag? §ﬁcured tggﬁﬁposed
e

side frame menbers thereoff PIHEHFHBY L Mids of each. FotYRY d are
rigidly 20 anchored respeesvel yat outhaimreakl resmenbdfy chepspaing ed pininas

~underlying the two w ol#nisbﬁnhﬁgwgmwi@ B GduitaOk6 B9cRt Ffbdd €S,
and to the frane neans dof the spandrel units overlying the two w ndow units
in question. 25 syxtemeofbPybuidding ain hidebYe®3g8i FehRt HPRE ifs et th
herein, the franggreaiife Gnotdel,SPABNE 6p1uwke1itoOHT wiAdoR GRibs féddfe to be
extendi ng al ong and quﬂ%%kg% ngwgggi xﬁﬁégrtically adjoining ones of the
L_; spandrel units; each of the spandrel units and window
units comprises, in its simplest form, a panel and
generally rectangular frame means supporting the panel;
15 the curtain wall assembly further comprises a plurality
of réinforcing studs each to be arranged vertically
between any two horizontally adjoining window units and
secured to opposed side frame members thereof; the
opposite endé of each reinforcing stud are rigidly
20 anchored respectively to the frame means of the spandrel
units underlying the two window units between which the
reinforcing stud lies, and to the frame means of the
spandrel units overlying the two window units in
.question. .
25 Preferably, as in a typical embodiment disclosed
herein, the frame means of each spandrel unit comprises
a main frame extending along and embracing the periphery
of the panel, and a reinforcing frame arranged inter-
iorly of the main frame and secured thereto. The oppo-
30 site ends of each reinforcing stud are anchored to the
reinforcing frames of the associated spandrel units.
Thus, in the typical embodiment of our invention,
only the spandrel units are mounted directly to the
“floot systems whereas the window units are joined only
35 to the.underlying and overlying spandrel units. Only
the spandrel units need therefore have their vertical
positions adjusted correctly with respect to the floor
systems at the time of their mounting. There is no need



of the panel, and a reinforcing frame arranged inter- iorly of the main
frame and secured thereto. The oppo- 30 site ends of each reinforcing stud
are anchored to the reinforcing franes of the associated spandrel units.
Thus, t he typi cal enbodi ment of our invention, only the spandr.el units
are ted directly to the floor systens mhereas the wi ndow units are

joined only 35 to the underlying and over Pyi-ng spandr el

units. Only the

spandrel units ffbei‘e(i:hteh%ro%fu%rt‘ﬁlelm:v% ft R@ler vEeRLaal pBATkibABS ordiHE! €d
correctly with respect to the floor systems at the tine of their nmpunting.

There is no neetindow Q@lﬁsf&ﬂtﬁhéeéQFﬁ§tﬁEthSffﬂﬁérvéVﬁFEQF BBEDPt £BRY of
the wi ndow uni tgreMdub JeRfiee@ll yt QoHﬂt%cfHeGObeity:&bﬁmEh%eaahh@)élaﬁﬁlts.

subsequently c ecte tmeen t he ,spandr uni t. taIIatlo of the
wi ndow units is g&aléﬁlPﬁaﬁq ths |W1Pﬁgy % céﬁpPSB dF?géffygpanthaf
fl oor systéns EEf|ﬂhawumemaseomblmmedpmwamlarto fthet €ddoof shetrygsneaniad
directly to thefd %%rsesﬁasft GEWS% tr'l%r a'}‘%OW Lt'?.'stt% Raye E@‘ihﬁ ﬁbﬂﬁtfeﬁam?

menbers rigidly fastene verti - rein orC|n

aving their

opposite ends a#HdRst 30t@b&“@oﬁﬂW@rfﬁdﬁéeﬁéan§h6fWﬂﬁ€°§paﬁdﬁélhaMFts So
reinforced, thehyindewdenifram@ainembleéirlsi Glignid1gt I?Q@Qbheag&bnfﬁhet vapsyerse

t,o the, fl oor

| oadi ng desplte t.he fa ey, are not rect mount e
Syotenm. The sERTIRSATRTCS Aoh SRS, RanaDe, SeBE sPeBRire: SreS rlRPPy
strong consitdr ucteidort of dihef ifirrme w;apmr wifng hehe paindatew wnits.vi dot he

reinforcing styds, cf'ori‘cte*la‘a RibeS & J.nélorel n?fi‘.%d' ZE Rt ,sutfr,}%gg%estgggptﬁpandreI

I’Cln frame conpri si ng

unit is pro- vide.d with 'the not

against transverse loading desplte the fact that they

are not directly mounted to the floor systems.

The spandrel units should themselves be of suffi-

15 <ciently strong construction for firmly supporting the

window units via the reinforcing studs.

In the prefer-

red embodiment, therefore, each spandrel unit is pro-

vided with the noted reinforcing frame comprising top

and bottom reinforcing frame members and a pair of side

20 reinforcing frame members of rectangular arrangement.

All these reinforcing frame members are of the same

cross sectional shape and size, and additional vertical

reinforcing members are secured to the side reinforcing

frame members for the greater strength of the spandrel

25 units.

The invention will be described by way of example

with reference to the accompanying drawings, wherein:-

Fig. 1 is a partial exterior elevation of a

prefabricated curtain wall assembly constructed in

30 accordance with the invention, the curtain wall assembly

being shown assembled and mounted in place on a building

frame;

Fig. 2 is a vertical section, drawn on a slightly

enlarged scale, through the curtain wall assembly of

35 Fig. 1, the curtain wall aésembly being shown together

with the floor structure of the building to which it is

mounted;

v



and bottomreinforcing frame nenbers and a pair of side 20 reinforcing
frame menbers of rectangular arrangenent. Al these reinforcing frame
menbers are of the same cross sectional shape and size, and additional ,

vertical reinforcing nenbers are secured to the side reinforcing me -
menbers for the greater strength of the spandrel 25 units. The i tion
w Il be described by way of exanple with reterence to the acconpanying

drawi ngs, wherein:- Fig. 1 is a partial exterior elevation of a
prefabricated curtain wall assenbly constructed in 30 accordance with the
invention, the curtain wall assenbly being shown assenbl ed and nounted in
pl ace on a building frame; Fig. 2 is a vertical section, drawn on a
slightly enlarged scale, through the curtain wall assenbly of 35 Fig. 1,
the curtain wall assenbly being shown together with the floor structure of
the Blilding to which it is nounted; - 5a - Fig. 3is an enlarged
vertical section, partly broken away for illustrative conveni ence, through
the curtain wall assenbly, taken along the line IIl-I1l in Fig. 1 and
showi ng one of the wi ndbgw uhiis amenlarded jeditnioa lwisse tilled ,owvarityiyng and
underlying spandrel units; Fig. 4 is an enlarged horjizontal section, partly
broken away for iPFelkenagvae veh eHcRa t k¥R RRJH At NGt dnFomgh the
asserbly, taken & ong o1 %d0ea0 1) ! ekl %ichdMheNAH"G 110G 1 e

in Fig. 1 and showing one of the window units and its
{v; 5 joints with the overlying and underlying spandrel
units;

Fig. 4 is an enlarged horizontal section, partly
broken away for illustrative convenience, through the
curtain wall assembly, taken along the line IV-1IV in

10 fFig. 1 and showing the Fixed window section of one of
the window units and its joints with the fixed window
sections of the neighboring window units;

Fig. 5 is an enlarged horizontal section, partly
broken away for illustrative convenience, through the

15 curtain wall assem-



the window units and its joints with the fixed w ndow sections of the ’
nei g ring window units; Fig. 5 is an enlarged horizontal section, partly
br ok way for illustrative convenience, through the 15 curtain wall

assent bly, taken along the line V-Vip FIG 1 and-show ng the openable
wi ndow section of one of the window units and its joints with the openable

W ndow sgpf| ok dlhenget DItV W NTIOVELG t5;arfd Ghdwirg Ahe e
vertical section, partly broken 5 away for illustrative convenience,

t hr ough Whedcmrsa:mamldf amsedf bilye wikdow atrmoiwgs tdved [ite Minds iwitH Ghel
and show ng one of the spandrel units and its joints with the overlying and
under | yi ogevdbndow indaw; sed G oms i of rhemeigihb hing aoinddw setiion, partly
br oken 10 away_ for illustrative convenience, through the curtain wall
assem bly, taken Q)ng6 the an enlarged \vertigad &e%lwrshda/ﬂrrrghbrﬁquert hg

iﬁiﬂﬁﬁilav?é‘p'ri el <Sreh “\E%g%“qrh&t*%eﬁ%e{h SRR B e %]Yf?ziblfglsese’“‘
[ [ . . o)

Fra s (e R %Eé“ %etféh%%e"%-‘?ﬁé"?t i or e, eing iR it g

mount ﬁﬁ%@ﬁgand} g 05 [T AN e PR e ?%a*‘éﬂﬁ%f%ﬁnszo

FIG 9 igvimdownimioed vertical section, partly broken away for illustrative
conveni ence, through the curtain wall assem bly, taken along the line

IX-1Xin FIG 1 anFIGhom g am ¢ldrged Neriidwtaradect Donj opdrdy tmg:ﬁtérer
the reinforcenents of the win- dow and spandrel units; 25 -
KPG 10 away fwor i zbiust raeive oot adkmeiert@ngthheugh nehé(—d(lrtaln wall assem- "\J
bly, taken along the line VII-VII in FIG. 1 and showing one of the
spandrel units and its joints with the neighboring spandrel units,
the spandrel units being shown together with the upper mounting
means for mounting the spandrel units to the floor structure of
s the building:; |
FIG. 8 is a perspective view showing the reinforcements
for the window units and spandrel units, and the upper and lower

mounting means for mounting the spandrel units to the floor struc-

ture of the building:;

1

2 FIG. 9 is an enlarged vertical section, partly broken -
away for illustrative convenience, thrdugh the curtain wall assem-
bly, taken along the line IX-IX in FIG. 1 and showing in partidu-
lar the means for joining together the reinforcements of the win-
dow and spandrel units:

23 FIG. 10 is a horizontal section taken along the line X-X

in.FIG. 9 and showing the means for connecting the bottom end of
each window unit reinforcing stud to the reinforcing frames of two
neighboring spandrel units;
FIG. 11 is a vertical section taken along the line

3o XI-XI in FIG. 7 and showing in particular the upper mounting means



in FIG 9 and show ng the nmeans for connecti-ng the bottom end of each

W ndow unit reinforcing stud to the reinforcing frames of two Lghboring
spandrel units; FIG 11 is a vertical section taken along t ine 3037
XI-XI in FIG 7 and show ng in particular the upper nmounting neans for

mounting the spandrel units to the floor structure of the building; FIG 12

is a vertkgal ms@RtiAPath¥| Q?Vaﬁaﬁé\i ngnibe tO&VEhe NMPLEG I NGt MEGHSrd Q6 f NEHEt | Ng
the spandrel units to the floor struc- ture of the building; FIG 13 is a

cross secbu@bdingepresentati on of some sealing strips used in the curtain
wal | assenbly of FIG 1; FIG 14 is a cross sectional illustration of the
way in which one of File 3$2alisng sertpsabfsé¢Glonadl nakew skewimg theamver
ment with an abutnment nenber; and FIG 15 is an expl oded perspective view
of each spasaténgumeensffeRemeunting the|sRarerdl yunits o the leonmistmige
%g i Mustrated inﬁglGS.,% and 2 the general organi- zation of the typical
rtai n wikFea8€ehBPyPRALALRE! dance with our invention as assenbl ed and

di iti Lt bui | dj ng. LLy i |figd by th
"ol or ence noner al 2810 nb3i APudt FEVER EF ERPRe hef PO ERRiTEFETaR i o ("
_ 26, “enéi FPus _ _ Thia
S Each + SubrREoSHEPRR HRERCE FhO BupLalh VALY RELERYL PG CPRETEL LN 1S

including a slab 22p1@f 4he;Quhl dbpgs sdbeionds P114sEFRVIORI 88 YH@rRay in
connected between the rows of spandrel units S so as to en- close the open

spaces bewhgehR bhe BEOQheSi{&hQﬂﬁV&FstE@ﬁB 9f NHDG. UDBtm¥kées SEOWINE CewPaps 4 Se
an upper, fixed w ndow section and a |l ower, top hinged sash w ndow
y@g;ion Whent with an abutment member; and

FIG. 15 is an exploded perspective view of each spandrel

unit of the curtain wall assembly of FIG. 1.

General

There is illustrated in FIGS. 1 and 2 the general organi-
zation of the typical curtain wall assembly in accordance with our
\ér/ invention as assembled and mounted in position on a multistory
building. Generally identified by the reference numeral 20, the
illustrated curtain wall assembly broadly comprises alternating
horizontal rows of window units W and spandrel units S. Each row
of spandrel units S is connected to one floor system F,
20 including a slab 22; of the building. Tﬁe rows of window units W
are connected between the rows of spandrel units S so as to en-
close the open spaces bétween the floor systems F.
Each window unit W is shown to comprise an upper, fixed
window section W1 and a lower, top hingeéd sash window section W2

s by way of example only. Each window unit W has a genérally.rec-



by way of exanple only. Each wi ndow unit Whas a generally rec- tangul ar’
frame conposed of a top rail or franme nenber 24, a bottomrail or franme

me 26, and a pair of stiles or side frame nenbers 28. Further a mddle
rai 0 extends horizontally between the frznme nenbers 28 to divide the

w ndow unit Winto the upper fixed w ndow section W and | ower openabl e

' ame noahBr 285 Srand cRRSReM bE ATIE PALETUE FRERDIRERYSPIAES L ddPhom

frame me n rall to I vi de t- i xed w ndow sec

into a pail oF frymeé memEew 260SeRlI anfalavbPIsPRNES OF 92aE! Brome 9l ass or
other material 34 in side by side arrangenent. A lower nullion 10 . 36

ext endsmebkrsakBy bRuwererbat mogilieareiedbdeexténdsdhotrddbrtadl)y BOtwden
subdi vi de the openabl e wi ndow section W2 into a pair of openable w ndow

subsect thesfhamengepbaes 3B pandividé gheswindowt ipitnit éntal tB8 upperdeyy
side arrangenent. Each spandrel unit S likew se has a _generally rectangu-

1% | fixpdawindewppFestagnaliopndalPwer ePaRebAenwWéndaw, sacbberoWZ s aiAnor
frame nmenber 42, and g pair of stiles 05 side frame nenhers 44. A mullion
46 ext eHRReGeRELLAPNy 3B REEAIEOBEFF ARE . hENBEFWEON ARAP HET 2B REBRRT néfber
42. The _frane nbers,4 42 angd .44.and | Lion.,46.cqnjointly s ort a
oai o or 2pHnBLefFeEAL1 438 T5 30Bady1 8% eBY FiRBa i BRPk S5t LpB WoerE o

i nsi de .Lhese S n . ' el al | y.thi L ecgs

o r act BRy FoEErEPRRA°uERaBAELseBeEBhE Rhyci B hulEy oF "pakePL EE e 005 o1

to the gan +$a20f 39 @gs | pkesHBLEeh| an ;
panel s ?grgngglﬁggfyiagu??hgﬁ,S?Eeth?ssgggc?¥?éggégﬁ§gﬁd gnﬂ§ﬁ§§c+§?%%on

agpended6hektbnds\Wweentitalisg bbBewkehNbotesmefrane MBflbern26rand 'migdief er L_}
to the directions toward the outside and toward the inside, respectively,

of the caitaBfd val subdseitieytR® bopepbbbeswhndouwl stottibr WRabrtof at peipasvtl s
34, 38 and 48. W will also use the terns "inner" and
openable window subsections having panes or panels of glass or
other material 38 in side by side arrangement.
Each spandrel unit S likewise has a generally rectangu-
'13' lar frame comprising a top rail or frame member 40, a bottom rail -
"~ or frame member 42, and a pair of stiles or side frame members 44.
A mullion 46 extends vertically between top frame member 40. and
bottom frame member 42. The frame members 40, 42 and 44 and
mullion 46 conjointly support a pair of panes of panels of glass
20 or like material 48 and, on the inside of these panes or panels, a
pair of relatively thick pieces 6f refractory board 50, as will be
seen from FIG. 2.
We will hereinafter refer to the panes or panels of
glass or like material 34, 38 and 48 as the panels for simplicity.
2s Further, in this specification and in the claims appended hereto,
we will use the terms "exterior" and "interior" to refer to the
directions toward the outside and toward the inside, respectively,
of the curtain wall assembly 20 in planes normal to the plane of

the panels 34, 38 and 48. We will also use the terms "inner" and

30 ”outgr” to refer to the directions toward and away from, respec-



30° "outer" to refer to the directions toward and away from respec-
tively., the mddle of each wi ndow unit Wor spandrel unit Sint | ane
of the panels 34 and 38 or of the panels 48. Thus, for in- stan he Q?L
refractory bpard 50 of each spandrel unit S\s ar- ranged interiorly of the

ana S ars eiiar i G ERABIIEE Hagt ARG, Ly M VR SARERYR, SR Y

and S are outward el r pane furt

schenat gf@ﬁé%f | WStE A 614 hes NBRDS3§ Br BRINHOGD Al 5 pAndr gihuani 5 rSiha t he
sl abs 22 of the building, and the neans for connecting the wi ndow units W

to the spangs gl thidi &£ rd&eedr g tpoudl 50 dadhspgdmingd undft $ de arame
menbers 44 fastened to the top of the slab 22 by nounting neans 52 and to

t he bot renged imeesiablpyofiotine ipanedksantS 54nd & hextredtan gaadtagn firame s56 fof
the glab. Each window unit Whas its bottomend joined to the top end of

t h& tndeheywhgdewaririd esPamdres Wyl tothendrS Mkt P W andd aft $hedy eaaeds the
bottomend of the overlying spandrel unit S by connector neans 60. It wll

t hus be38eeh® 22 f%e wi ndow units Ware not directly attached to the floor

Forlowing s a mob Rt bt ef o WERAR it T e 3 B TRWARAARS s, pifBee
uni 15 Seof eh LK EREENE 1Pind ARSI AW AN RPANIR HNIdsS P 1GE

nounti ng the span systens F, connections betweer 't he

w ndow apgd SRENREShs %%scoﬁwctsgg St e twBRTbY Reh M NAPW ARG &S RYAHdGle 1UNI T S.

W will also de- scribe in nore all the manner of nounting and
assenbl ungt§ he Poch spapded b et a8 makl it ageeinblof 2ideNmome Wrinbe rAl 144t he

wivadow units Ware of like construction, so that we will describe only one
of thenfasterme¢dito the beopgofindkes s¢batsl 22 by mounting means 52 and to the
bottom of the slab by mounting means 54 via exterior extensions 56
of the slab. Each window unit W has its bottom end joined to the
top end of the underlying spandrei unit S by connector meansI58
\S and its top end to the bottom end of the overlying spandrel unit S
' by connector means 60. It will thus be seen fhat the window units
W are nét directly attached to the floor systems F of the build-
ing, but only through the spandrel units S.
The followiﬁg is a more extensive discussion of the win<
ﬁtﬁ dow units W, spandrel units S, reinforcements for these window and
spandrel units, means for mountihg the spandrel units to the floor
systems F, connections between the window and spandrel units, and
seals between the window and spandrel units. We will also de-
scribe in more detail.the manner of mounting and.assembling the

s complete curtain wall assembly 20,
Window Units

All the window units W are of like construction, so that

we will describe only one of them in detail, it being understood



that the sanme description applies to each .of the other wi ndow units. W !

have illustrated in detail a vertical section through one representative
wi nd unit Win FIG 3. and two different hori- zontal sections through
t he dow unit in FIGS. 4 and 5. S FIG 3 reveals that the

top frame nenber 24 of the win- dow unit W Ps hol | ow and approxi mat el y

récta&%ﬁka&hbnsahesaegeeiptaeﬁ-abbleegpebseacﬁnofntséie&n&elbiﬁaewexteriOr
wal | 64, top or outer wall 66, and bottomor inner wall 68. The interior

wal | @A ikas aweURwRedi®lugvrweed ext @8shend 40vépticalr yedgiancenatbagpus, 10
hori zontal sealing strip 72 for sealing engagenent with the over- lying
spandiogle weprreSentibévienwendow walik §2ial §6GdeBi ard awouddEfeuengrhove-74
opening interiorly. The top wall 66 is stepped to provide a corner 76

i nt er izonitplosechdoast thronghakthecwindawaunitdiini 6AGP .vérendab.wal | 78

cts wth the_exterior wall 64 to de- 15 fine a downwardly_openi ng '
peri pheral gap 83CoP ERY&GLAgThAE GPBeckopefrpmer BEMPBF: FBnBEoEhENEIRaNEl S

34. The bottov1wakk ﬁ? has top wi ndow stool 82 no nteg thereto in a .
copl afi@M HBLE Mod SwiPH LoNe ARGt ABPTOXIMERSLY BPCTANRULAE 18, CEASSHEREOM

f b 6 ' . W i St | L, 84, t

| nner Wi BAT SRAPRATESnlr HEPEESTare e Zacr RrbR b nRea obkar FoR B
exterigrlor 3a91U88a" dht BoerNAbE! nRBeNwaRACERI0. TRBC iHEREL6R! ULl 654
defi nes an undercut groove opening interiorly. The top wa as a

bot t omal BHOWpWaea! 024 oRWArEd eiR8R8lBnI MOarEeePLaRayihgl 8- cbhednkbhb, each
other. The bottom wi ndow stool 94 is opposed to the top w ndow stool 82 on'

ide wheddwonrial teplingnmetireph@ez 2ér Thaliapg wakhg8fiehaswatheghiengvsetrip Ot
nounted along its exterior edge. The bottomwall 88 has an abutnent 98 of
i nver tledng spapdaedr asstsSct i Fhef dntesdbirngatdnbtdcelent deflimesopnf rame
menber 40 of 30 the underlying spandrel unit S. The bottomwall 88
furt haandegecut groove 74 opening interiorly. The top wall 66 is stepped"
to provide a corner 76 ihteriorly of the exterior wall 64. An ad-.
ditional vertical wall 78 coacts with the exterior wall 64 to de-
{s fine a downwardly opening periphgral gap 80 for engaging the upper
periﬁheral portiohs of the panelé 34. The bottom wall 68 has a
top window stool 82 mounted theretb_in a copléhar rélation with
each other. |
As shown alSo in FIG. 3; the bottom frame member 26 of
20 the window unit W has a verticél wall 84, top or inner wall 86,
and bottom or outer wall 88, defining in combination an extériorly
and'upwardly or inwardly open space 90. The vertical.wall 84
defines an.undercut groove 92 opening interiorly. The top wall 86
has a bottom window stool 94 mounted thereto in a cdplanar rela-
XS tion with each other. The bottom window stool 94 is opposed to
the top window stool 82 on the window unit top frame member 24.
The top wall 86 has a sealing stfib 96 mounted along its exterior
edge. The bottom wall 88 has an abutment 98 of inverted T shaped

cross section for sealing contact with the top frame member 40 of

30 the underlying spandrel unit S. The bottom wall 88 further car-



with the spandrel unit top frame nenber 40. Positioned inter ate the top
frame nmenmber 24 and bot- tom franme nenber 26 of the window unit W the -
mddle rail 30 com prises an interior wajl|{ 102, exterior wall 104. top”’r.’
wal | 106, and boftomwall 108. The top wall 106 is recessed along its:*

ext eri or * eEERS (D MBHVI R EF IHRE BdeD Rl Y i ek 1 &b or1 ¢ efadvi nengag-
ing the | ower peripheral portions of the panels 34. The hottomwall 108 is
also r eces%‘é%lag?’%‘gt ¥ Gt hs | shandigd t‘H‘%’ FARIE 2 Mo yvlopen space

112. Thi h fed th ininter- | d exteri lj t
114 and 116 and a t g SHad R ot G M S L AP 11 W QT & it bt

and 5 for ' | ' : ' fq 5 de f.na

rombars 26 o GUe TEEGL GEHS WAL Bl 1P, MY Badl A TR con-
i nne§” wal | oA P8 argh O1ti & ¥6¥ lwali? 10Y eronaaosst and If agenadd QeAhalp S Y
screws 124. The outer wall 122 defines an interiorly open groove 126 and an

exteriorl yoopesm grobV el 08238. THe g afd1or | W OPE s dl 28 dmas ienadldrior
therein a stuffing strip 130, FIG 4, extending between top frane nenber 24
and m ddl eedge [tBMrovitde gorupwar dify tdper imerperaigher2(l \gapch 18X tfordengag-
between bottom frame nmenber 26 and middle rail 30 is further adapted to
carry a sebig nghetyawen e dinhanald poatekdroy 1of the gtanels B4r GThe, bolteom
upper mullion 32 of the w ndow 2S unit, Wis hol | ow and approxi mately
rect angul a"Faf]n ﬁqq(;s’ss H39 FEcasseh@lang b S QTiAr wide £ nraviidy a

defifed therein ai r_of under grqoqves for_ engagi ng respective stuffing

stei%s 1aeiome L dndh | sr et in 71 S R e WAt b R eng Ry

conpri ses [ rd { &e teri f 140, both .of

hol | ow, re@anﬁfa‘%gﬁ%lss see(]:%aior?%]dsltn 1epgsra 4y a}rngcrlr?\le%o and 4 %OD sealing
strip 118.

ries along its exterior'edge a sealing strip 100 for sealingéggfagenent
n

Reference is directed to FIGS. 4 and 5 for the cross
sectional configuration of the pair of side frame members 28 of
Y the window unit W. Each side frame member 28 has an inner wall
120 and outer wall 122 intefengaged and fastened.together as by
screws 124. The outer wall 122 defines an interiorly open groove
126 and an exteriorly open groove 128. The exteriorly open groove
128 has_engaged therein a stuffing strip 130, FIG. 4, extending
>0 between top frame member 24 and_middle_rail 30. That portion of
the inner wall 120 which extends between bottpm frame member 26
and middle rail 30 is fur;her adapted to carry a sealing strip 132
directed exteriorly.
As shown in FIG. 4, the upper mullion 32 of the window
2s unit W is hollow and approximately rectangular in cross section.
It includes an exterior wall 134 having defined therein a pair of
unde;cut grooves for engaging respective stuffing strips 136.
The lower mullion 36 of the window unit W is seen in
EIG. S. It comprises an interior frame 138 and exterior frame

30 140, both of hollow, rectangular cross section, integrally joined



together. A common wall 142 form ng the boundary between the in- terior
138 and exterior 140 franes has a pair of outward exten- sions 144 each

defi g an undercut groove for engaging a sealing strip 146. The reference

nune 148 in FIGS. 3 and 5 generally de- jnetes a pair of top hinged
sashes of the openabl e wi ndow section W2 of the wi ndow unit W These
sashes 1¢8gatRePPENRbLymASKOWAEY 182t hernengecheviourdanpgbiewespacis in-
bounded by the bottom frame nenber 26, side frame nenbers 28, middle rai

30. and kewebrNUES dAd extépDoBOlsetffamek hasdetpairi oftbet¥arégeknen-

Each sash 148 corm prises a top franme nmenber 150, bottom frame nenber 152,

and pairsobnsi ié¢4f eaock defibringlsd, uadeEQGtngraonngfoneepgﬂgph&r? seal heg

panel 38 and joined to one another into generally rectangul ar shape.

Pref er abbyriph&4panel s 38 of the openable MnndOM/SECtIOH W2 are panes ofgi

colored glass. As seen in FIG 3, the &ogégranegggg?_ g gf each sh 148
t

i s Qcconmpdat ed in PﬁerﬁgﬁﬁﬁﬁFﬁl9“855ﬁ i1

approxnng el b¥ LRE qgagaruﬁ§98ﬁ Se%hbgeakaéhagel4§hsreXBﬁ%E§5éyﬂkLcégﬁed

defi nes roove éngaging a stuffing stri directe
exter'or'x £ g EQQEQCtXb@HE€E¥ah%ﬁ@E@e@baHe%hBBﬁﬁdEHaB?etﬁ@beﬁpBﬂrﬁ?Qme
i nt egral xterior wall I58 and extends generally exteriorly

therefrombmﬁe&ther khaet gpameanemberserslShidileachisas,148di Sopeovinddd
with a pair of hinges 168 by which it is nmounted to the one of the side

f nade nmenens 388sandfolbehl dnedenalilli dn 38 ef Fforeige ingi.ngEaghneaisbn 148 cthe-
sash 148 about a horizontal axis. The bottom frame nmenber 152 of each sash

148 nor npirlige30a top fwameinemhgregﬁ@pi@pwyoan@rgp@amgmpe@péﬁzspggé peir

defi ned g% 2?3e frame members 154, extending along the periphery of the
panel 38 and joined to one another into generally rectangular
shape. Preferably, the panels 38 of the openable window section

s W2 are panes of colored glass.
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As seeﬁ.in FIG; 3, the top frame member 150 of each sash

148 is accommodated in the downwardly open space 112 defined by

the middle rail 30. The top frame member 150 comprises an inter-

ior wall 156, exterior wall 158, top or inner wall 160 and bottom

20  or outer wall 162, combined into approximately rectangular cross

s

sectional shape. The exterior wall 158 defines an undercut groove

for engaging a stuffing strip 164 directed exteriorly. An appro-

ximately recumbent U shaped flange 166 is formed integral with the

exterior wall 158 and extends generally exteriorly therefrom.

s Further the top frame member 150 of each sash 148 is provided with

a -pair-of hinges 168 by which it is mounted to the one of the side

frame-members'ZS and the lower mullion 36 for the swinging motion

of the sash 148 about a horizontal axis.
The bottom frame member 152 of each sash 148 normally

30 fits in the exteriorly and upwardly open space 90 defined by the



bottom frame nmenber 26 of the window unit W The bottom frame nenber 152
~conprises an interior wall 170, exterior wall 172, top or inner _wall 174,

‘and bottomor outer wall 176. The top wall 174 defines an upwa or =y
inwardly open gap 178 along its exterior 5 , ~edge. The exter wal | i%z*
has a.downward extension 180 conseal - ing tﬁe“gap bet ween the bottom frame

mber 26 f ipfad it d i o
Hﬁde?[y?ﬁﬁﬂgﬁggﬁfghguﬁ¥?m%%l%%/%? thgewﬁﬂafaigg?t”ﬁ..eThéObQEFBHefr me

( he ‘bott om wal carries a sealing strip 182
of appr oxjdies! M 5% Haped se's0%h 1tkrdBronagiahly  exkending WawwWerdl yeop

therefrom The pair of sié% frame nmenbers 154 of each sash 148, both seen
in FIG %r gaglerceiylll 99430 andt bit@bmalrl ot8ér @xlerig6.waThelB6p waDEriz4
wal | 188, and outer wall 190, all joined into ap- proxinmately rectangul ar
cross sededfdmas smaupwatidd yextreninearddlyl op86 gap 478t albnggissreptdfRor
attacfied thereto. The panel 38 of each sash 148 has its | ower nmarginal edge
portSon edgeged The telxs egdprivaldeili7dedialsy at Howbwardnekransinnnb8f ¢seseal-
its upper, and | ateral marginal edge portions held respectively against the
stuf fi ng & ithe1@eroRetmeeno s her hed tRBnf TBBE PEBLERJ28gafnkhet wandevs enky

[ 1 h i de f 2 b 154. _F h | 3
5L 152 i, B T w2 o238, B AR ShobRERR ek 2. 150
dtot teri l4 3 f .t [ f; 4
o0 0, L LR Bl 37500 U100 TS TIGDIRR 48t DRRRREL 0

at 194 i @R c%o%@dls%-ct%nwglehe%m?t gdclhanl! @owﬁwahE?KOHﬁQEe'Y?f)ﬁli.ca'

edge 196 of "each panel 38 is i'n a coplanar relation wth the exterior
suf@ce 198 of oneTofe phd rSiofe sfildant ramebalembd® sofl suhefweadBwsHBht 1¥8, The
i nner vertical edge 200 of each panel 38 is |ocated appro- ximately in the
m ddl e ofbadtthe sle@nerinmRAIG.or% ,3@awht lkompsiset aho inter3dr waidnd8drsexterior
di mensi on.

wall 186, inner wall 188, and outer wall 190, all joined into ap-

proximately rectangular cross sectional shape. The exterior wall

186 has a stuffing strip 192 attached thereto.

IS The panel 38 of each sash 148 has its lower marginal
edge portion engaged in the gap 178 defined by the bottom frame
member 152 and its upper and lateral marginal édge portions held
respectively against the stuffing strip 164 on the top frame mem-

— ber 150 and against the stuffing strips 192 on the side frame mem-

ple’ bers 154. Further the panel 38 is secured to the exterior wall
158 ana flange 166 of the top frame member 150 and to the exterior
walls 186 of the side frame members 154 by means of a relatively
rigid adhesive such as a structural silicone sealant indicated at
194 in FIGS. 3 and 5.

As will be noted from FIG. 5, the‘oﬁter vertical édge
196 of each panel 38 is in a coplanar relation with the exterior
surface 198 of one of the side frame members 28 of the window unit
W. The inner vertical edge 200 of each panel 38 is located appro-
ximately in the middle of the lower mullion 36 with respect to its

JO transverse dimension.



Such being the construction of the openable w ndow sec- tion W2 of each

w ndow unit W each sash 148 when in the illust- rated cl osed position
“def an encl osed upper space 202 (FIG ,3) between its top frane nenber
150 the mddle rail 30 of the 5 mnhdpM/unlt W an encl osed | ower

space 204 (FIG 3) between its bottom frane menber 152 and the bottom frame
nmenber 26 of th8uehnbeing thetcoustruehtonsell thelcopenatl @opindavG se)-

bet ween one of its side frame nmembers 154 and one-of the side frane menber s
28 of tipe WZnabveashtwindavidumhbt Wereafl| 2a%Y S4@cvRemck 20 (Hlst) be-

10 tween thﬁ other of its é e frame nenpers,154 and t he |£¥? ﬂﬁé H%ion
36 of Feheduf heseA URPS 1t Ofhde E1ReS PR BN SRS RO NIRRT LaIRACR 1 ¥ atiiépitt e by
210 f h [
156 obeBfethi 1PRoEaT R nE, RenBRECE 07atd OfRe s 881 EE aﬁ%e?‘%?%eii eri L
h d
5%?? 8& gﬁbRHigrw“ﬁéé %gg&g%%&t %&?552 ?%%rggngggéga%?S? e pane gg’and

the eBBEEbﬂrf?Qﬂ@ ﬂém&@? 992ean&akheleateamthﬁaﬁedﬁeﬁw@ﬁezsﬁapefh88W1Jhe
ot her side space 208 al so communi cates with atnosphere by way of an air

pas- gageuayt2w4 ﬁﬂréﬁdlbyea gdfde SSphee 206 (REGexSErbetween lod8Gopfide
the other side frame nmenber 154 of the sash 148 and the exterior frame 140
of theidewEramel hembe8s 364t Apdwoneoof unhe Hidedfbgme gambémeéﬁwménthme
interior surface 212 of the ﬁanel 38 and the exterior frame 140 of the

| oner widnfipwonnde. WAsanf| pnpeheseanclofed| sidg, spacesedBBi AHICerP)p 882 on 25

the bottom frane penber 152 of each sash 148 is gin gt the, mddle of its -~
tYQnsYUPER ENReASNBR. Ofndhst Réd8athaRagmpPRDEr§sd thet bPWehoReh o/

216 of -the seal 182.is held h dge 218
of  t ha100t 3P 8| P83 SPIPHCUBOF  im { FARc AEROBDaSE 690 FRRRI TR ehoh W

Stillw1%ﬁta§ﬁ05$ﬂ§pee§§hwagsgflé§ 5§rcbg§§ggehﬁ§ Eian?ormed by a gap S1
between the exterior wall 186 of one of the side frame members 154
of the sash 148 énd the exterior edge of the outer wall 122 of the

{\S side frame meﬁber 28 of the window unit W and by a gap S2 between
the interior sufface 212 of the panel 38 and the exterior edge of
the outer wall 122 of the side frame member 28. The other side
space 208 also communicates with atmosphere by way of an air pas-

- sageway 214 formed by a gap S3 between the exterior wall 186 of -

20 the other side frame member 154 of the sash 148 and the exterior _\’
frame 140 of the lower mullion 36 of the window unit W and by a
gap S4 between the interior surface 212 of the panel 38 and the
exterior frame 140 of the lower mullion 36.

As will be seen from FIG. 3, the sealing strip 182 on

2S5 the bottom frame member 152 of each sash 148 is bent at the middle
of its transverse dimension. When the sash 148 is closed, the
distal angled portion 216 of the sealing strip 182 is held against
the exterior edge 218 of the outerfwall 88 of the bottom frame
member 26 of the window sash W.

30 Still further, when each sash 148 is closed, its frame



is held against the sealing strip 96 (FIG 3) on the bottom frane nmenber 26
of the window unit W the sealing strip 114 (FIG 3) on t iddle rail 30
of the window unit W the sealing strip 132 (FIG 5) on o f the side
frame menbers 28 of the window unit, S andithe sealing strip 146 (FIG 5)
on the lower nmullion 36 of the window unit. Al these sealing strips are

joined into a;singhe,gPiHdneHs $8aling0ssEig B6 ASIGRY3 Navethe b xoan £ Famen
the foregoing. the noted en- closed spaces 202, 204, 206 and 208 around
each sash 148-averat6l &F tatenwspdmr iunipr¥ssihree seabbredtarip l1hcé tGhe3dedm i ng

strips 96, 114, 132 and 146 are_continuous as a orel_zaid, the frame g?nbers
150, 152 and tie réfddactridasf b sheaniBEondiNd tolie hts SeRA AN P JRf 1y

agal nst he Sy ORI 59 AT PRIMAS. 2Panehendl:anth 32 Phe LAdBWGRYE Uit

It ils_al so noteworthy In connection wt e open- 15 able wi ndow section
W2 of” the i ngipyveuai sedVidpalstt bp PENEFSG385 Dfont bie Skmdeas mb 4Bl ulist afit thed | y
cover the side frane nenbers 28 and |lower nullion 36 of the w ndow unit and
further conceeindoweurit.t dililothesrisest ingestdiiPspase alfdigdsinyd Hsdngiy

| eading to the en- closed spaces, 206 and 208 respectively. The exterior
appear ance 20°YttiMRUScRF2HNE FAF1P-assenbly 20 is thus enhanced

aesthetically. An addifi Qigl nadyayuea0geoh fdvm 2ReVE daRGhghetheargeaueii on
of the openabl e wi ndow section W2 is that the top and side edges of the

panel s 38 ar eclhudedt epatégi2dizy 2Uppaednd s2V& havushezachr eanbtlidh agaspty

break fromvibrations as in the event of an earthquake. [t 2S . w I9I aggp be
appreci at ¢80 t HEROSPRET AR TEFSUT &t alMATEPYEBN N6 °0F NE e aIdaRi AT W i §-18%

fonctions as fsyall 106! fre Yontidladlols00ediass 110, LA dBREr i3 250t he

fixed wi n- dow secti on e w ndow unit eference directed to

both FIGS. 3 agwl #hd As4idd wakhas£sh i1AsFt4n b heddhboxth tahe pad rwarfer3@gpahel s

34 of the fixed wi ndow section W has its top and bottaom
against the surrounding frame members 26, 28, 30 and 36 of the
window unit. It is also noteworthy in connection with the open-

1S able window section W2 of the window uﬁit W that the panels 38 of
the sashes 148 substantially cover the side frame members 28 and
lower mullion 36 of the window unit and further conceal the ex-
terior ends of the air passageways 210 and 214 leading to the en-
closed spaces 206 and 208 respectively. The exterior appearance

Zo0 of the curtain wall assembly 20 is thus enhanced aesthetically.

N An ‘additional advantage of the above described construction of the
openable window section W2 is that the top and side edges of the
panels 38 are not too riéidly supported, so that they are not to
easily break from vibraFions as in the event of an earthquake. It

25 will also be appreciated that the angled distal portion 216 of the
sealing strip 182 functions as a water drip.
We will now go back to the déscription of the fixed win-
.- dow section Wl of the window unit W, with reference directed to- -
both FIGS. 3 and 4. As illustrated in FIG. 3, each of the pair of

J0 panels 34 of the fixed window section W1 has its top and bottom



peri pheral portions engaged in the downwardly open gap 80 in the top frame °

menber 24 and in the upwardly open gap 110 in the nmiddle rail 30. Further,
—As seengin FIG 4, the lateral marginal por- tions of each panel 34 are

hel d aquystfuhe stuffing strip 130 on 5 one=of the side frane nenbers

28 and ai nst one of thée stuffing strips 136 on the upper nullion 32.

These lateral marginal por- tions of eacq &?nel 34 are further secured to

the exterior wall 220 of one of t.he side frane nenbers 28, on both sides

of the stuffing strip 130, and to the exterior wall 134 of the upper 10

mul 1§ on 32,,2}4%%{% gggﬁpoﬂﬂ% i @dog. rmeaggyﬁ%r_dvaglvvlosleﬁéé&iéoyiﬁu? as a

structural ant indicated at 2 . be seen al so from

FIG 4, theopufeime/siehbenl2eded 2d4tid wWwaakdppnsiend4apslin i adpl ADddle
relation with the outer surface 226 of one of the side frame menbers 28.
The inner weili30calFustler 226 seepath Hdnekt . 3the slatgsal eBaegimedxbont el y

centrally of the upper nullj 32 with respect t.o its_side to.si trans-
verse di neﬁéf’ﬁﬁ.“ufﬁé;‘oﬁ%’b:'sfe?li ﬁﬁg\rl\‘!'?lgdr taig@‘éf‘_s%dtd}ees- sf%%%?gtsnté'lﬁa??o ot"
panels 34, ,as ¥eldneasiliber PROMEHLOHS /8 uRht hg@inRdeas 24 skigrpgnel s 34
of the nei ghboring w ndow units W are joined by an 20 adhesi ve .of

relativel y shirgbs el¥sbnciby wpelr mslbigi [32conthewallatera hdrargiedlapo230.
Seen at 232 .is a backing strip of elastic material such as %ponge filling
|

the space BAARHCRS BRCPhBaRsk S BFeuEWTENETASBFUTSHL toppEP FHAGHIGR %2l the
pair of stuybhipg i Egst.ﬂésgsritd*éerf?%e n?é}%etrgezé‘d%g\é‘%h_zg’i)desm? bREKI ng

strip 232 serves to event contact of the adhesive regions 222 and

230 with eaehfpimerserIPUB30) idnd thecipanadeer 88r afalliha3openatiec uppagdow d
section W2, the panels 34 of the fixed w ndow section W substantially
condeal th@uphien g2 dydeednsad mpnddhresive afidrelkat iygper lomildliashigptBo

For the enfangelPnl rutfSr A NTEbSe WRRTGh Olnd 1% S 1O 01 |
As will be seen also from FIG. 4, the outer vertical
edge 224 of each panel 34 is in a coplanar relation with the outer
surface 226 of ohe of the side frame members 28. The inner verti-
\S cal edge 228 of each panel 34 is located approiimately centrally
of the upper mullion 32 with respect to its side to.side trans-
verse dimension. The opposed inner vertical edges 228 of the pair
of panels 34, as well as the opposed outer vertical edges 224 of
the panels 34 of the neighboring window units W, are joined by an Q:;
2c adhesive of relatively high elasticity such as a silicone sealant
indicated at 230.  Seen at 232 is a backing strip of elastic
material such as sponge filling the space bounded by the exterior
wall 134 of the upper mullion 32, the pair of stuffing strips 136
thereon, and the adhesive 230. The backing strip 232 serves to
25 prevent contact of the adhesive regions 222 and 230 with each
other. _
Thus, like the panels 38 of the openable window section
W2, the panels 34 of the fixed window section W1 substantially
conceal the pair of side frame members 28 and the upper mullion 32

3o for the enhancement of the aesthetic appeal of the curtain wall



assenbly 20. : : 1 7 Spandrel Units The spandrel units S
of the curtain wall assenbly 20 are also of |ike construction, so that the
description of one applies to each of the others. W will refer principally
to FIGS. 6 and 7 5 for detailed description of one representgfive =z
spandrel unit S. As has been stated in connegtion with FIGS. 1@ 2, the
spandrel'Gﬁﬁ?mgltoﬁﬁﬁises the top frane nmber 40, bottom frame Tenber 42,
pair of side frane nmenbers 44, and mullion 46, as well as the pair of
panels 48 and pair of refractory boards 50 sup- 10 ported by the frane

menbers. We have illustrated in quEheE df_ﬂtﬁil the top 40 and bottom 42

frame nenbers in FIG 6 and the sid s 44 and mullion 46 in

FIG 7. The top frame nenber 40 of the spandrel unit S conprises an
integior wall 234, exterior wall 236, upper or outer wall 238, 15 and

oo o er ma||Tgéosp£QggF? g@gQﬁaﬁpéPxfﬂgt@ﬁytéfﬁtﬁgﬂygﬁéﬁéﬁgfi;ﬁf are

sectional shape. The outer as an undercut groove

therein talsecefveiReseshsPBust ibR, 244 thiectrd @décrypE by dhesd raup i s
seal i ng engagenent with the aforesaid abut- nment 98 on ‘the bottom frane

menber 26tof eabk ofethyi aghersdowienwvilPOrefdY ghenoipellywatd RPBES | 6 and 7
further stepped to provide a corner 246 slightly interiorly of the exterior
wal 15236. fonedenaéledatieseudpt tonecfsere népngsénsaevkversmandoek droitprdvi de
a downwardly or in- wardly open peripheral gap 248 in which there are
engaged the up- perApeRapheeen poetedninocorpechiprl Wi FIGHe 1 mnrd 2wlthe
240 has 25 an inﬁeriOr xtension 250 termnating in an un&ercut groove 252

opedi ng i APBRAGELYUNAL ShEQRPRISSS| el EPP L T2ME BHRRRM 49 anko HedbekTame of

member 42, pair of side frame members 44, and mullion 46, as well
as the pair of panels 48 and pair of refractory boards 50 sup-
\OQ ported by the frame members. We have illustrated in further de-
tail the top 40 and bottom 42 frame members in FIG. 6 and the siﬁe
frame members 44 and mullion 46 in FIG. 7. .
The top frame ﬁember 40 of the spandrel unit S comprises
an interior wall 234, exterior wall 236, upper or outer wéil 238,
1S and lower or inner wall 240, joined into approximately rectangular
cross sectional shape. The outer wall 238 has an undercut groove
242 defined therein to receive a sealing strib 244 directed out-
wardly therefrom for sealing engagement with'the.aforesaid abut-
ment 98 on the bottom frame member 26 of the overlying window unit
20 - W, The outer wall 238 is further stepped to provide a corner 246
slightly interiorly of the exterior wall 236. The inner wall 240
~is recessed along its exterior edge to provide a downﬁardly or in-
wardly open peripheral gap 248 in which thére are.engaged the up-
per peripheral portions of the panéls 48. The.inner wall 240 has
ZS  an interior extension 250 terminating in an undercut groove 252
opening interiorly; | ‘

As shown also in FIG. 6, the bottom frame member 42 of



the spandrel unit S conprises an interior wall 254, éxterior wall 256,
upper or inner wall 258, and |ower or outer wall 260, also conbined into
appr oxi mat éky rectangul ar cross sectional shape. The interior wall 254 has
an upwakd or- inward extension 262 defin- 5 i ng an undercut groove 264
openiﬁé?ﬁnteriorly. ~The inner wall 258 defines along its exterior edge a
peri ph&ral gap 266 opening in- wardly f& receiving the | ower peripheral
portions of the panels 48. The exterior wall 256 has a downward or outward
extensi on 268 covering the gag bet ween the bottom frame nenber 42 of the
span- drel umhte Spam@lretlh@ntlép fwm'lrsenbem imedflorheahlnczém.yengeWmduwlhmt
W The outer 260 defi.nes_al ong %s |r§ ri or ‘'edge an un?@:fﬁ} %roove
270 to suppork a UBRET RF 4TPPD 3P s 5eén°rd§ﬂﬁﬁéﬁﬁ dsPop
frame member Zhwhed NfnddndBphyk Nt oW 13dpUe titidu 1l ThEs DUk 10RL] 2082 SOur

carries along 1ts exterior edge 15 anot her sealing strip 27

appr oxi mat el yThé shapeibrcwadd 28&thasn ahonpwaal |omg1emgedgemnhsmn mﬁtzhdecm-ner
76 of the underlying window unit top frane menber 24. Wth reference to
FIG 7 fhe pam an %'i%?ercwa&éoww?éﬁsoaanw tifg espanb el ThAi ineroxehl 258
conprise an i

276 o SXLEr il web_ 280
joining the fegnags %%&? 2$§te%% Fﬁ erd rtﬁ?angeﬁég@ ég? éggaﬁ = |

under cut groma&d232f&p%c@qvmg tHd i10WkY . pei@he¥h er p &t ifndange B pahe Os
defines an undercut groove engaging a stuffing strip 284 directed

exteriorly anid.i sTherrexteriporwell iZdbehral a wiawnwand Lorsmpudrﬂlaxmszw 2Gthe

web 280 defines a further undercut groove 288 engagi strip 290,
which is dir &OVEFLIREIL e 82 P?\‘E"be%“eglhienﬁc’ﬁﬂﬂ 56?8 ??9"5 st m é eéPFEg “

strip ﬁgo of 418 afiPiding %P@“PJge'frHHLFm&be%s 23hoIn ) $ laPlﬁn%wan&

mul I i on”46 of the spandrel unit conprises an interior
exterior frammipowti ofhe3Guter 281 dfsohoéfnwgs ra@ohganpis &Ii’ltéi'DGS aiget kAn, and
web 296 joining the
undercut groove 270 to support a sealing strip 272 for sealing en-
gagement with the top frame member 24 of the underlying window '
unit W, The outer wall 260 also carries along its exterior edge
IS another sealing strip 274 of approximately Y shaped cross section
for sealing engagement with the corner.76 of the underlying window
unit top frame member 24. | |
" With reference to FIG. 7 the pair of side frame members
44 of the spandrel unit S each comprise an interior flange 276, Q:’
2C exterior flange 278, and web 280 joining the flanges 276 and 278.
The interior fl;nge 276 defines an undercut groove 282 opening in-
teriorly. The exterior . flange 278 also defines an undercut groove
engaging a stuffing strip 284 directed exteriorly and is further
formed integral with an L shaped flange 286. The web 280 defines
25 a further undercut groove 288 engaging a sealing strip 290 which
is directed outwardly into sealing contact with a similar sealing
strip 290 of the adjoining spandrel unit S. “
 As shown also in FIG; 7, ;he mullién 46 of the.spandrel
unit S comprisés an interior flange 292, exterior frame portion

D0 294 of hollow, rectangular cross section, and web 296 joinihg the



interior flange 292 and exterior frame portion 294. The exterior wall 298
of the exterior frame portion 294 has a pair of undercut grooves fined
~#Rereir—+to carry a pair of stuffing strips 300. Each panel 48 of '
spandrel unit S has its upper and | ower peripheral portions engaged
respectively in the gaps 248 and 266 in the top frane nenber 40 and bottom
frame neiber 42, as seen in FIG 6. Further, as depicted in FIG 7, the
opposite lateral marginal portions of each pahel 48 are hel d agai nst the
stuffing strip 284 on one of the side frane nenbers 44 and agai nst one of

the stuffingnserims f38AgenzdNandubki &N ASfrafé Gork ibHT 341 gﬂ?ié:{tﬁﬁli%§ that
0 e

the lateral marginal portions of each panel 48 are se- cure

exterior flanyt 298 off thecexsfertibe £rahe Poantomedtdehasdd pid b dderexteri or
wal I:@98 of the mullion 46 by an adhesive of relatively low elasticity such
as a struct BFAPVET 19edRed Shargdn 1% carrnyna; E%t’c'éd’faﬁt?sﬁél."%@nwﬁ 309 .t he

frame nmenbers 40, 42,44 ﬂ}ﬂl‘l@s%ftﬂ% §§g§‘géeell ﬁ}]&gt%%‘%aﬁsl}?ﬁat\}\{’é)# gﬂgbove._.

each panel 48 has its outer vertical edg

out er st suoverediphefabnrrefohd cerdaged FedprtaVREY Sirft4he TREpd MR ang
vertical edge 308 of 2o “each panel 48 |lies approximtely centralfy of
the mul |ion%4% if tther tepciiameomembersidfe and bittom faame arembedi #2nwso8een The

opposed in- .pe dges 308 ,of the pair of pa 8 are bonded to each ot her
by an adhesfgehﬁ'ogdf ?‘éﬁ'taheereFf/ ‘ﬁ?pg‘tftéfjag? :}gc{sy , %&Pipﬁéigfrﬁaﬁeﬁk of
sponge or | nkegRlaAShbet (BHLbiFaka P P4 S 48 NEr £ ARG ACL g Aln st NER LS [ips of
adhesi ves 302 and 310 mﬁth'gachaotﬁf?. Thus, ingggbiﬁﬁggﬁd?g ﬁ%ﬁ?igg t oo,

t e pai r of spaie|28446n suisstodnthel $ idec Fmemal meriberpai 4 ofd agdendy ame genbers

44 ang t he | 1ion_46 to make e exterior appearance of the curtain wall
as- sg}nbl y 5 easttt“:}gc’:f'?v%t.”lpﬁ G\bglm’al%‘ﬁ Bl Lias d6i at BYF + Fafuethar gadét 30

48 has its upiey +3Be i YaRler FR U FPBNaROPE I AVRSNOE {09 'i)iagci-:pl4y8 Ao se-
cured to the exterior flange 278 of one of the side frame members
44 and.to the exterior wall 298 of the mullion 46 by an adhesive
of relatively lowlelasticity such as a structural silicone sealant
\S indicated at 302. '

Mounted to the frame members 40, 42, 44 and 46 of the
spandrel uﬁit S és set forth above, each panel 48 has its outer
vertical edge 304, FIG. 7, flush with the oﬁtermost surface 306 of
one of the side frame members 44. The inner vertical edge 308 of

20 . each panel 48 lies approximately centrally of the mullion 46 with
respect to its side to side transverse dimension. The opposed in-
ner edges 308 of the pair of panels 48 are bonded to each other by
an adhesive 310 of relatively high elasticity. A backing strip
312 of sponge or like elastic material.prevents the contact of the

25 strips of adhésivgs 302 and 310 with each other.

Thus, in each Spandrel unit S, too, the pair of panels
48 substantially conceal the pair of side frame members 44 and the
mullion 46 to make the exﬁerior appearance of the curtain wall as-
sembly 20 attractive. It will also be appreciated that eacﬁ panel

30 48 has its upper and lateral marginal portions not too rigidly at-
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ached.to the frame nmenbers 40, 44 and 46 and nerely has its | ower edge

resting he bottom frame nenber 42 ia bearing blocks seen at 314 in FIG
6. The agizls 48 will therefore not easily break as in the event of an
ear t hquak: Spandrel Unit Reinforcenents As best illustrated in FIG 8,

each spandrel unit Sis provided with a reinforcing frane, general ly |
designated 316, ar- ranged interiorly of thecmain frane conpri sing t he
aforesaid top 40, bottom 42, and side 44 frame nenbers. Each spandrel unit
re- inforcingcdheamo XHe €08RE | mafbedst 90, Il RhAT 66 Nghd MAFE1 FEHEET t318owdd
bottomreinforcing frame nenber 320, and pair of side reinforcing frane
menbers 322,eduel resvirigned the mdmmﬁQMFamembleangémam beAring td océsn$eerci ng
frame menbers 318 320 and 322 are prefe ablﬁ de of steel q channel .
sectioned, AerdtAgi® Mti&-i 8riytherpanedp TR BT R3Ot rea Ti Hdr OF AR f name
menbers are oty arged scale in FIG 6, and the
pair of si deagre?n?ﬁ;ér)g}ﬁgqf ?g Speajéhqualééz in FIG 7. Wth reference to
FIG 6 the top reinforcing frame nem ber 318 is secured to the top frane
menber 40 of the spandrel unit S by bolts 324 having their heads engaged in

t he undercut groove 20 mndrvheUm tRednferegrantisng franme nenber 320
Is secured to the spandrel unit bottom frane nenber 42 by bolts 326 havi ng
their heads engaged in the undercut groove 264. It will also be seen from

FIG 7that the pair gf b%%gezfﬁiﬂfr@i@ﬁnﬁx THIRT8 MEdGr Sp3ddrdl QinigCyred to
t he respective spandrel unit. side frame nmenbers 44 by Bo |ts 328 having

t hei r heads pengaded witht hereimfrreinggf voneas géBeraly dekigiet adhddost and f roqy
a study of FIGS. 8 and 9, each side reinforcing frane menber 322 has its

opposite encf§“3ﬁdab‘1&°c“ﬁ§1&o‘?ﬁ a&f‘te feim %r%t58m¥*sdrﬁ'§et§303’?ﬂret5ﬁédtb?f

reinforcing 40, bottom 42, and side 44 frame members. Each spandrel unit re-
inforcing frame 316 comprises a top relnforcing frame.member 318,
10 bottom reinforciﬁg frame member 320. and pair of side reinforcing
frame members 322, all combined into rectangular arrangement. All
the reinforcing frame members 318, 320 and 322 ére preferably made.
of steel and channel sectioned, opening interiorly. The top 318
and bottom 320 reinfofcing frame members are both shqwn on an en-
IS  larged scale in FIG. 6, and the pair of side reinforcing frame
members 322 in FIG. 7.
With reference to FIG. 6 the top reinforcing frame mem-
ber 318 is secured to the top frame member 40 of the ;pandrel unit
S by bolts 324 having their héads engaged in the.undercut groove
20 252. The bottbm reinforéing frame ﬁembér 320 is secured to the
spandrel'unit bottom frame.member 42 by bolts 326 having their
heads engaged in the undercut groove 264. It will also be seen
from FIG. 7 that the pair of sidé ;einforcing fréme.members 322
are secured to the respective shandrel unit side frame members 44
5 by bolts 328 héving their heads engaged ih the underéut grooves

282,

As will be understood from a study of FIGS. 8 and 9,



frame menber 318 and with a top flange 332 of the bottomreinforc- ing
frame menber 320. An L shaped connector 334 is rivetted or otherw se.
fastened as at 336 to each side reinforcing frame nenber 322 and. as™af 338
“t0 the top reinforcing frame nember 318. An- other L shaped conneC(§§5340
Is Iikewise rivetted or otherw se fastened as at 342 to each side
reinforcing frane nenber 322 and as at 344 to the bottomreinforcing frame
menber 320. 10 The spandrel unit reinforcing frame 316 is used
al so for supporting the pair of refractory -boards 50. As will be noted from

FIG 6, each refractor oard 5Q _has its up eri.pheral rti engaged
bet ween a \A€l§°§4%“g? rteﬁg??ﬁcplrfge%ﬁfﬂ?c"' Fr gg% ﬁ%%grs 9,‘1%°%% .§g?fa’f{ge 348
fastened toa%h@t?@?@n@kct‘“&ftﬁ[ QPbbt Bde F1RARE! 390.0f The tepvareinest al
portkon of each refractory board 50 is engaged between a web 350 of the

bot t oM r ei nffrane myertreand 18earbewi3R0a aup £ 18hpegdSB35Z he nxt tiomt egimforwi-t h
the span- drel unit botton1frane-negber 42. Furt her, 32 fhown I n EIG. 7
each ref r acti®8y T HRE dFeBBehad? bneABr L $haPsdp6eMRe o 4P 4l IHdriyithard RAF
portio en 4 ' ' leGL

rombers 302 LRa gt HESReRed Sy do0a%h (ath 4 RARLORIOITARE Ml

frame nenber3gz44nd e att BB8 {Att@eatoparediniakc pog tfirameohemtsaxh 3181 r agi-ory
board 50 is engaged between the interior flange 292 and exterior frame
portion 294 csherhle shapedr epnnasitorndfd j in 1ikewiseigiveReed Qmicgheswdyr s for

morber o 355 FEAERMTR Horh B1Ga0 PeBRSE ERAALTT 1o RARAIPER prhian
reativel y tRi gk 5441t thbS &l f8lnfdticiher 6t &k MRWBEESIAPS are screwed or
other- 30 - wse fastened at 360 to the outer surfaces of the outer
flangd®® - 22 - 367hef sparedmedi unof 6 idforei mg ofraimeg 316 aie usedbel o F22,
supporting the pair of refractory boards 50. As will be noted
from FIG. 6, each refractory board 50 has its upper peripheral
portion engaged between a web 346 of the top reinforcing frame
member 318 and a flange 348 fastened to the spandrel unit top
) frame member 40.-?The lower peripheral portion of each refractory
boﬁrd 50 is engaged between a web 350 of the bottom reinforcing
frame member 320 and a_flange 352 formed integral with the span-
drel unit bottom frame member 42. Further, as shown in FIG. 7,
W each refractory board 50 has one of its 6pposite lateral marginal
20 portions engaged between a web 354 of one of the side reinforcing
frame members 322 and a flange 356 fastened ﬁo one of the spandrel
unit side frame members 44. The other lateral marginai portion of
each refractory board 50 is engaged between the interior flange
292 and exterior frame portion 294 of the spandrel unit mullion
oy 46.
The reinforcements for the spandrel unit' S further com-
prises a pair of vertical reinforcing members 358 Séenlin both
FIGS. 7 and 8. Each in the shape of a flat, relatively thick

strip, the vertical reinforcing members 358 are screwed or other-

30 wise fastened at 360 to the outer surfaces of the outer flanges



respectively. The vertical reinforcing nenbers 358 serve to inpart
additional rigidity to the spandrel unit Sin its vertical direction.

Attached si-dewise to the 5 side reinforcing frame nenbers 322, arranged

interiorly qéééhe spandrel unit S, the vertical reinforcing nmenbers 358 do
not prevent e sealing of the joints between the adjoining spandrel units,
as will be understood fromFig. 7. 10 - 22 -Being not directly coupléd to

the floor systesgy idr aGLHAANCS Wstiraeo%iin%%%t'in%zfrtalﬂl% Wieﬂg%WsuBic?irZS, Ware
also in need of effective reinforcenent. Tomardlt i's end we provide
rei nforcing st kRSRACa kYs 3dhese@Ttiigag geinforging memieas1358 Each in

thﬁlforn10L a.fd&ﬁvﬁﬁiofﬂﬁﬁd%}tduﬁﬂﬂﬂd%F?rQH@Qd&?@d%o3Qﬂga% aﬂﬁ&@ﬂgﬁgiYGrti'
cally one bet n t oppose ut er ds 12 e si.de frame nmepbers 28
of each hori z\gﬁar}ﬂ yletnsei"geﬂ";t ia(r)\lg é'ie\r,‘\:/%dfmw né‘cg\%aﬁﬁ?ietds swAeud s tp fBe
observed froom Rige teirfonedn® feaole A@mbegisnf3@2Gi By rehges 364ebasray
plurality of veyd il l9pfdgats sl @ts 6 . f.an t her.ei:n i ertically or
| ongitudinally s aced%ﬁxut poé&?ion§ ﬁﬁghgggﬁqggﬁtE?égggéftgﬁdk%ﬁggﬁﬁh
these slots 366 1% Wt SIfvENdi tfestse@13eg afd ther tiedntshbetyrenol es in

the associ ated tHe aRjdindfnORpATRG eQUiLeN teg! las #34 10bet Radeirde ohyane

menbers 28 of tfvxlpoma '.acen,t wi ndow units W Nuts 370 are fitted one over the
t hreaded end of ‘each 161t *368. The bolts 368 with the nuts 370 serve not

only to corfitect t he Beding ovodi nig retckdy 364iptledt e tihde fllbare sy@temenhars 28
of the wi ndow Wudes M le$,0 aF sthe hari I l.oi,ni_.ng W ndow
units to each other., E?ﬁiﬁq§$ gmgn&%%%%?dbsﬁe?ﬂfngﬁgg?g %Hgg%egc rrgein- -
forcing stud 3643%adn rneeshofomfdse tdeeured nforceaensp r dompadcithgsfrane

end we provide reinforcing studs or struts 364 seen in
Figs. 4, 5, 8, 9 and 10. Each in the form of a flat

15 strip,'the reinforecing studs 364 are arranged verti-
cally one between the opposed outer walls 122 of the
side frame members 28 of each horizontaliy_neighboring
pair of window units W.

As'will be'obserVed from'Figs. 4, 5 and B8, each

20 reinforecing studs 364 has a plurality of vertically
elongate slots 366 formed therein in vertically or
longitudinally spaced apart positions thereon. Bolts
368 extend through these slots 366 in each reinforcing
stud 364 and further through holes in the associated o

25 pair of opposed outer walls 122 of the side frame
members 28 of two adjacent wiﬁdow units W. Nuts 370
are fitted one over the threaded end of each bolt 368.
The bolts 368 with the nuts 370 serve not only to
connect the reinforcing studs 364 to the side frame

30 members 28 of the window units W but also to fasten the
horizontally adjoining window units to each other.

Figs. 8, 9 and 10 further indicate that each rein-

_Forcing stud 364 has its bottom end secured to the top
reinforcing frame '



menbers 316 of the two underlying spandrel units S by a pair of L shaped
connectors 372, and its top end secured to the bottomre- inforcj frame
—enbers 320 of the two overlying spandrel units S by anOther[xﬂéggf L
shaped connectors 374. The first recited 5 pai r of connectors¥372 are
shown in detail in both FIGS. 9 and 10. These connectors are fastened by a
bolt 376 to the opposite sur- faces of each reinforcing stud 364 at its
bottom end. The first pair of connectors 372..aPe further fastened by bolts

378tothetopf|ane 80_qf the to i nforcin rs 318 of two
10 rei ghboP§HR§ g 3?15 o thgi Fro S"Pdel ﬁy\%ﬁlsq”l"%é\ﬁﬁis‘é“b'es gbg&%t%%‘d' pfom
FIG 9 that th d Lzsha Ge I .
fastened by a ﬁﬁl%%Sch?lgﬂJt gfrgpf)?gl %Zlqsurggg‘;&%@? '?%éurréealnﬁ-o E?ctioﬂ:dt%gt ud
364 -at, its topirefutciagdf ymedmenbe 845200 of hehdatweomvE L Eyiiyes sPEAd NSl tundts S

bot t & r ei nf or ci ng frame nenbers 320 of two nei ghborin pandrel units S
It is thus seehy taﬁlattheacnﬁxrreloﬁfbr%hwdsseanemqﬁaémsg@vpésrﬁe wardsedol t ed

to the reinforg franes 16 o] he t r n t.h

t wo mnndgxlunlq cﬂﬁ qfﬁeE?% 5 lﬂ%tag?bb 1 QE% g?é$ %ngtfo
368, and to thgmdsl @Bﬂﬁ&:to?r@ are fasmeﬁrsmas Wl Bestyw tsneasﬁl;s@mlémsb%-
overlying the two wi ndow units in question. Preferably, and as shown in
FIGS. 4 and 5,fashofeeach fredoforec Stgudtd64364 ae:naltesbwjtuqm andt udiheoférs888
arranged inte- riorly of the side_ frame menbers 28 of the windgw units W

Each 25 stRAET 8\§eF°%'8%Ct°’§ Pohqreudratiey f?ﬁltief‘e?ntlyo bglpgj $7%Hito the
interfit- ting 3LETERESs Y 389eBd%0p rESnP@fctm“g“g?Emé GlembePE s 18 %@

tkesri ght hand seg- nent 390 of each stud cover 8 conprises a wall
di sposetioi n- tesighbbying dpaadrebeinivl I5.120 ohmne;kmnnkevvbunuﬁdatsieoﬂr g
mem 30 ber 28 apprOX|nater in a coplanar relation therewith, and
anot her . 9 that the second pair of L shaped connectors 374, one seen,
are fastened by a bolt 382 to the opposite surfaces of the rein-
forcing stud 364 at its top end, and by bolts 384 to the bottom
flanges 386 of the bottom eeinforcing frame members 320 of two
is neighboring ;pandrel units S. |
It is thﬁs seen that each reinforcing stud 364 has its
opposite ends bolted.to the reinforcing frames 316 of the two
spandrel units S underlying the two window units W to which the
reinforcing stud is bolted laterally at 368, and to the reinforc-
K“{ 20 ing frames of the two spandrel units overlying the two window
units. in question. .
Preferably, and as shown in FIGS. 4 and 5, each rein-
forcing stud 364 is enclosed in a stud cover 388 arranged inte-
riorly of the side frame members 28 of the window units W. Each
QS stud cover:388 is longitudinally split into a pair of interfit-
t1ng segments 390 and 392. '
With partxcular reference to FIG. 4, tee right hand seg-
ment 390 of each stud cover 388 comprises a wall 394 disposed in-
'teriorly of the inner wall iZO of one window unit side frame mem-

n's) ber 28 approximately in a coplanar relation therewith, and another



wal | 396 bent right angularly fromthe interior edge of the wall 394 toward
the left hand stud cover segnent 392. The wall 396 de- fines a groove 398

along its OgRsar edge opposite the left hand stud cover segnent 392. The
I'eft hand cover segnent 392 |ikew s€ €onprises a wall 400 disposed

28 apphedinar . DFgt RERNEanaRER P LEPanEEh TR ENoY Shhed SF 1€ e [T a0
pent 18Rl 808Pk Athy i£991ﬁgﬁdgggsa;gévspggeg@aﬁggsggg'lggg FRYET S04 Nfe -

ri ght hand ud cover “segnen wa t hand TC stud
cover ¢ n S t e 4 r e ' he
right Eggggs%uggégegrSgggﬁgg#§3ggé gﬁgégnéﬁkghgg%ggﬁgﬂn??%glgggnggn%OG

di sposgduaxteveer s¥gnénthgoonguRe 404t Thentdestubandvet usegaegt segment 392
i's mounted in place by having its nmounting flange 406 screwed at 408 to s
f Sangel4kewibe cofipeasésreai wadic#0g dispo8€d. inTerioryt ofianblesinmlecover
segnent 390 is engaged with the |left hand stud cover segnent 392 by re-

cei vi ngalls128ngfiethe4nentt Wéndewovnigogide Theame unenbetr 4838Bpne kinateed
to the_top and bottom w ndow stools 82 and 94, FIG 3, of the w ndow unit
W ConA¥ciNoAscPBLARAR Tphatien LRETewARA. \\RdoANORNEE Walhad0hckent
mentioned,in conjunctign with FLGS. 1 and.,2, each. spandrcel .unit S is

Coupl oBLEBt( RREBLATEY: POl hAsw ORPF 107 pd8ReSEQRRECHDS LndQllot8YaRACRS « he
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to the3h@pin the right hand stud cover segment 390, and an L shaped
mounting flange 406 disposed exteriorly of the tongue 404.
The left hand stud cover segment 392 is mounted in place
by having its mounting flange 406 screwed at 408 to a'flange 410
1S of eaéh reinforcing stud 364. The right hand stud cover segment
590 is engaged with the left hand stud cbver segment 392Iby re-
" ceiving its tongue 404 in thé groove 398; The stud covers 388 are

joined to the top and bottom window stools 82 and 94, FIG. 3, of

the window unit W.

O

Connections between Spandrel Units and Window Units

o As has been mentioned in conjunction with FIGS. 1 and 2,
each spandrel unit S is coupled to the dverlying window unit W by
the connector means 58 and to the underlying window unit by the
connector means 60. Both connector means 58.and 60 are shown in
greater detéil in.FIGS..S.ahd.G.

o , _ i

The connector means $8 between each spandrel unit S and
the overlying window unit W comprises three horizontally spaced

apart, L shaped connectors 412 each bolted at 414 to the top



25°fl ange 380 of the top reinforcing frame nenber 318 of the spandrel unit
S. Each connector 412 is further fastened to the bottom frame nmenh 26 of
the overlying window unit Wby a bolt 416 hav- ing its head engag n the
undercut groove 92 defined by the in- 5 _ —~terior wall 84 of the W' ndow
unit bottomfranme menber. The connector reans 60 between each spandrel unit
S and the ufitengei FR0 vhiduve wsen IR infewg ng dane Mbterfréésh&fpi@ﬁt sPpdrel

spaced apart, L shaped connectors 418 each. bolted at 420 to th tom
flange 386 WRith®- p%%@héomﬁ@t%t‘t%#%uﬁﬁrd‘-ﬁafngfa ‘fé° ?’ﬁeﬁﬁérwgzo

Each 418 f h f nb h
under f;’?ﬂécﬁf%%mw?%r Whyoh 58 v A iRt SN BB 8L 4afpoRav-
{1 ame renber it J?g%&lﬁf?%% ot @%%@‘AC'%"%‘%W B0 ISRt 488

2wl eve@é Q@twgffhssoawhé g.sia@& W Soot e FRUME Heab 0 the top of

the slfab 22 o one oor system F t he upper nounting neans 52, and to

the bot- tomof the stR® enictde ﬂx@mg 60 WY § Wik TR h %an\&i'eh.a\(ﬁll't' ISugnd
trated these nounting neans 52 and 54 in further detail in FIGS. 7, 8, 11
and 12. 20 the underlyinyéwinddw fumst Webnkewmséiunmgnmaesnnhneaumanmammtazly
with reference to FIGS. 7. 8 and 11. Included is an L shaped slab re-

i nf or cement sg@deduapabt y bes@&@ddt©ommecs¢am 18 teadu el tatd atei4Z0 ftor ddhe
its upper, exterior_ edge. plurality of L shaped connec- tors 426 are

bol ted at 4bett@mtﬁba@gab3§9 "9f ot Rpc3RABGre bi Wi b RATTON GRURforsing diame

connector 426 js u ointly conne t elnfo f.rame
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as wll be E?Qﬁésﬁgﬁ er 991F%(¥%e underlying window unit W by a bolt 422 hav-
ihg its head engaged in the undercut groove 74 defined by the in- -

terior wall 62 of the window unit top frame member.

Spandrel Unit Mounting Means

A reconsideration of FIGS. 1 and 2 will reveal that each
1S row of spandrel units S are connected to the top of the slab 22 of
one floor system'P by the upper mounting means 52, and to the bot-
" tom of the slab 22 by the lower mounting means 54. We have illus-
trated these mounting means 52 and 54 in further detail in FIGS.
7, 8, 11 and 12.

2 ‘We will first describe the upper mounting means 52 with
reference to FIGS. 7, 8 and 11. Included is an L shaped slab re-
inforcement 424 suitably secured to the slab 22 to cover and reini
force its upper, exterior edge. A plurality of L shaped connec-
tors 426 are bolted at 428 to the slab 22 via the slab reinforce-

23 ment 424. Each connector 426 is used for jointly connecting the
side reinforcing frame members 322 of two horizontally adjoining

spandrel units S to the slab 22, as will be understood from FIGS.



26 7 and 8. Arib 430 is provided centrally of each connector 426 by way of’
reinforcenent. A pair of L shaped brackets 432 are bolted at 434 to the
upst andi portion 436 of each connector 426. Each bracket 432 has forned
therein otch 438 opening upwardly. The, upper nounting neans 52 further
conprise a clevis 440 engaged in each s{ de reinforcing frame nenber 322 of
the spahdared &inits 19b i480 O tovidesbrmedtataldl o dach tcormgctod. 426 byt he
clevises 440 are in horizontal alignnent and are ‘secured to the spandrel
unit siway ref feinfong dmente. nevipaisr 30 yshapedibrackete 49 tar82®dlted
fastening these side reinforcing frame nenbers to the spandrel unit side

frame nthbbls U thhanstandingmonolan 490 sheagh fprmmctspanté®l Fdqh
Bach ol ARG JrhA ARG SRR R osed A R T YRRy and
O heve 448 ot el Moh YRR G e TRRE ok FYREhat smetF et pin
the” not HE SRAE 4 dech SONP T e i if UMY Mol 2522 XE SHB00" The
| owfrigddmiresl agviass 844 0 4 Ho 9 o Fomdvhd et 1 ad OW el éiid ve

di spl acenent of the pins 442 and the brackets 432 in the plane of the

curtai MmMaldhasslsige 20U 400amd |in bomdatk 41 ol fgrinfent adl drk  ddwaipeer
nounting neans 54 are of |ike construction, including L shaped connectors

446 eacto bhile expantd rbdi8 urdl tt heel doexter inffo modren Sf mame& Gnemibd e 3 ALY XS  and
at 450 to a pair of brackets 452. Cevises 454 are engaged one in each Ty
dFandr esammito il 2&ifiasoran ing frhase reide rr o ergii igistranel ndmbanto td n a'w’
posi tion adjacent the bottomend thereof. Pins 456 rigidly supported by the
cl evi s PR nduidd Sifedtans memberns (b AN IR s same bolts 360

ow-fr ItCanltOer}l isr{geet\ﬁees 541:)63.01'1 Ife 130unitTe\;e|19tni Coal:l trheeirlléokrec ]Tl'llgt tﬂ?edeOeVreSr gw JDOI ns.

the side reinforcing frame members. Each clevis 440 rigidly sup-

ports a pin 442 extending horizontally and parallel to the plane
N '_ of the spandrel units S. A  low-friction sleeve 444 of Teflon

(trademark) or like material is fitted over each pin 442.

The pins 442 rigidly connected to the spandrel units S
are engaged in the notches 438 in the brackets 432 rigidly con-
nected to the slab 22. The low-friction sleeves 444 on the pins o

2C 442 are intended to allow relative displacemenf of the pins 442
and the brackets 432 in the plane of the curtain wall assembly 20.

As will be noted from FIGS. 8 and 12, the lower mounting
means 54 are of like construction, including 'L shaped connectors -
446 each bolted at 448 to the exterior extension 56 of the slab 22

AS and at 450 to a pair of brackets 452. Clevises 454 are ehgaged
- one in each spandrel unit side reinforcing.frame.member 322 and
fastened thereto, in a position adjacent the bottom end thereof.

Pins 456 rigidly supported by the clevises 454 are engaged in
notches 458 in the brackets 452 via low-friction sleeves 460 of

3c Teflon or the like fitted over the pins.



27 "Wth the upper 52 and | ower 54 nounting means con- structed in the
foregoing, it will be seen that the pins 442 of the upper nount nmeans
aresengaged in and bottonmed agai nst the notches 438 in the bracKets 232. as
pictured in FIG 11, thereby bearing the weight of the spandrel UnItS 'S
against the slab 22. The pins 456 of the |ower nounting nmeans 54, on the

ot her hahd, are engaged in the notches 458 ¢n the bracket 452 to an extent
de- picted in FIG 12, |ocking the spandrel. units S against displace- nent
out of their normal vertical plane. Thus the nounting nmeans 10 52 and
54 coact to mount th [ : I pits W
connect ed thereto, tg ?’EZ{% gbpgg ga%aalﬁrﬁisgsrﬁﬁ %%?Eslumgnﬁlﬁbyar%? |Hspl acenent
i n any diresthfitedSasl sn bievgone y¥ NiOW 12n41 BpaelrsRlenUbhas tiet hinef sa2nyre to
FIGwS5, the joints between the side frame nenbers 28 of the w ndow units W
are €ach sethedppgramewnying) eans mresengpgad2impfand bnap@@d:mssnsecthe)n

Each [i i f k d ed
engaged i n TREER A9R ot hsn bRAERatk, 52088 A GHRAdogn FAS o der EHATIY 195
of thesw ndwy UiNgt ¢ ik e fghAT6 £ "ERP &pan: ?el%ﬁiég %naghynsmn%d'a?éb V?z of

rel atively high elast|C|ty such as a silicone sealant joins, at 464, 20
the outer VEld piha2456 dfheheel girdo moud tdhgdmernsisy ,Sonletie arheehdied S 28
vi a backing strips 466 of sponge or like elastic mate- rial. As illustrated
in FIG 7, %l@i"ﬂ@gﬂr#fb§h«$68°6¢h%d§§eiarth¢ braskast $32 @ @ni aktente de-

t d t t 6 qf 257 44 of th
nei ghbor | nd® Ssaare i 12 25ckie Fhel3Pepdtit BQEs of {RRBEtoaLAn APt 11 pe
468 an adhgsitv@uefof er!}reif%t hyehy1 NetR 18h8Shidd.yY TRiS ShétmofAPih P enddiser

si de edges 304 of
52 and 54 coact to mount the spandrel units S, as well as the win-

dow units W connected thereto, to the slab 22 against the possi-

bility of displacement in any direction.

Seals between Window and Spandrel Units

With reference to FIG. 5, the joints between the side
frame members 28 of the window units W are each sealed by a seal-
\5 ing strip 462 of U shaped cross section. Each sealing strip 462
- has a pair of thickened obpoéite longitddingl edges engaged in the
interiorly open grooves 126 defined by the outer walls 122-of the
window unit side frame membefs 28, Additionally, an adhesive of
relatively high elasticiﬁy such as a silicone sealant joins, at 464,
2  the outer walls 122 6f the neighboring wipdow unit side frame
members 28 via backing strips 466 of sponge or like elastic mate-
rial.
.~As-111ustrated-in'FIG. 7, backing StripS'lGS of sponge
or like elastic material are interposed between the flanges 286 of
25 the side frame members 44 of the neighboring spandrel units S. On
the exterior side of these backing strips 468, an adhesive of rel-

atively high elasticity joints at 470 the outer side edges 304 of



t he panels 48 of the neighboring spandrel units S. W have stated with

refereneg:to FIG 6 that each span- drel unit S has the. sealing strip 244
onits frame nenber 40 and the sealing strip 272 on its bottom frane
menber ¥27 and with reference to FIG 7 tdag each spandrel unit has the

ir of |- ing.strips._290 its side F nbers 44, Al th
ggg{igg :Eﬁﬁpgggghg éégggnﬁhéggeggabg¥1§3e%€ggﬁpgha§éfhﬁdsare joiﬁzg fo one
another into a substanti al | conéinuo S_S rig of recﬁﬁgguéar ar r angenent
ext endi ng al ong t he"fw ﬁv?rgﬁ%t? ofbFRsFRECTARCE  EPeF 1B O HRAbetChosPam-
d 44 |t I . ] ' '
?gpresén?gfggﬁg%?P?ﬁgﬁgéayﬂéiﬁgggfﬁgzggghh?z§%§6§§5t386$$Egg%m%e%?mmﬁrs{qip
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bodyspart rdfdreBd 2oPRIG.OF €hyeresph EpasdAdd extenaoocRenpa£F abt YsNBY
fromeach other fromthe end of the body part away fromthe nounting base.

The body pagtsérdphazoa eanvex sadé Sr8mbehembeorshédpai AlDfthéss dddling
defining in conmbination with these fins a pair of concavities 480 on the
opposi te stuépsofdéhe2tdnamd-2900are ofil ideffhical amakbcandadregjsined 244
of the above configura- tion has its nounting base 472 engaged in the
groove 249n¢naRpehepah@tel aupibstaptiahhe feRbERUABS astERPWL | FeCt @angElar he

convex wall 478 of the seallng sir%g Tg presseg against t he abut nent 98 25
of the ovRFF3RNBETGRhdBHFemd tnBof i BRET FAREMAERALEF2BE. (CORPTISiRE the: Erams

I ' G _14 h b 98 _h wdth-.slightl Co
Tnaft ha REROE R 48h, & and 1 #4378 CPULRE RaRRFA Wi LS 200 adcor i ngly,

o LY 1 ST, (178 D4 B3 LUECHaNE 1 OkofLERFERL 64T IR CLad e
positivel yngest+0gstP®4, 272 and 290. Each sealing strip comprises a hol-
low mounting base 472 to be engaged in the undercut groove 242,
270 or 288 in the spandrel unit frame member 40, 42 or 44, a hol-
Y low body part 474, and a pai; of divergent fins'476 extending gen-
erally away from each other from the end of the body part away
from the mounting base. The body part 474 has a convex w;ll 478
between the pair of fins 476, defining in combination with these
fins a pair of concavities 480 on the opposite sides of the convex-.
20  wall. ~
| Thus, as the sealing Strip 244 of the above configura-
tion has its mbuﬁting base 472 engaged in the groove 242 in the
spandfel unit top'frame member 40 as shown in FIG. 6, fhe convex
wall 478 of the sealing strip is préssed against the abutment 58
2S of thé overiying window unit bottom frame member 26. As illus-
trated on an enlarged scale in FIG. 14, the abutment 98 has a
width slightly greater than that of the convex wall 478 of the
séaling strip 244. Accordingly, not only the convex wall 478 but
also the -pair of d;vergent fins 476 of the sealing strip 244 are

30 pressed against the abutment 98, thereby positively sealing the



joint between each spandrel unit top frane.nmenber 40 and the over- |ying
wi ndow unit bottom frame nenber 26. Referring back to FIG 6, it vW|‘§?-
‘noted that- the-sealing strip 100 is di sposed exteriorly of the seaIL-éa?
strip 244, with the sealing strip 100 being proximally nmounted to the --
wi ndow unit ‘bottom frame nenber 26 and having an angl ed distal portion 482
hel d agai nst the corner 246 of the spandrel unit top franme nenber 40. An
encl osed space 484 is thus defined between \Qid?dow unit bottom frane nenber
26 and spandrel unit top franme menber 40. 10 * FIG .6 al so shows that.

mount ed to t hespAngeeledtidachOL B de1UR 1 FEFEIL T rdRe. hdibescabi it Shei Bved2
has one of its fins 476 pressed agai nst the upward- extension 70 of the

interior wall BRinyf wihdowiumdawbotitdm tfoamé rmembereiber 24. Lying exteriorly
of t\hwls sealing strip 272, the other sealing strip 274 on the spandrel unit
bott 6t frame menber 42 MeEenriggabagkedodfibald pditt Woh! 406 NRERY WAL &BE t he
corner 76 of the w nd Nty at a 24. A cl . 488,11 S
et Lnod bigaitad 43 fitg0' 08, 41 IR A EPELe ety e Sl QB8 APACE 135744

top frame nmenbgrt4heAsedling Ber i ARV beofs fwRimbGly mounkted Sesl inegwshddw
290 20 on each spandrel unit side frame nmenber .44 butts on the sealing
strip 290 on turdthépghowrfinagespemtre|26unnd hiviagl panengiedbdisyal ppireden

476 prossed aglthde Baefa Biviorhe  Fias, 28} cof (75 3PBLATS lofnehydH dE2R00
ther ebet ween. NtV §o et Qﬂ@gotmtsptaleg 284 is TRBOOEF 1 ndR! bSe e HANEnAART T
panel s 48 joined.to one another by the adhesive 470 via the backing strips

468/ There is wcitobdiboh \f e hémiper 26 end | sysand repacei ) $Dpbétawee meahyr t 40,

adj oi ni‘rtg spandrel units S. It will have been seen that each spandrel unit
Sis sur- rounddlt ByatsR Hhaysr thaty Fesatepk thgsspardrelopnit RastodnEraytsed

member 42, the sealing strip 272 has one of its fins 476 pressed
. against the upward extension 70 of the interior wall 62 of the
window.unit top frame member 24. Lying exteriorly of this sealing
strip 272, the other sealing strip 274 on the spandrel unit bottom
IN} frame member 42 has its angled distal portion 486 held against the
" corner 76 of the window unit top frame member 24. An enclosed
space 488 is thus defined between spandrel unit bottom f?ame
member 42 and window unit top frame member 24.
As will be ﬁnderstood from FIG. 7, the sealing strip 296
20 on éach spandrel unit side frame meﬁber 44 butts on the sealing
sfrip 290 on the neighboring spandrel unit side frame member 44.
These butting sealing strips 290 have their convex walls 478 and
divergent fins 476 pressed against each other, thereby creating a
pair of cavities 490 therebetween. We have mentioned that the
23 spandrel units 'S have their panels 48 joined.té one -another by the
_adhesive 470 via the backing,stiips,968., There is accordingly de-
fined an enclosed space 492 between any two adjoining spandrel
units S. . | |
It will have been seen that each spandrel unit S is sur-

30 rounded by the upper-enclosed space 484 (FIG. 6). lower enclosed



space 488, and pair of lateral enclosed spaces 492 (FIG 7). 'Al these g
enclos=e§$gaces are continuous. Further, as will be seen fromFIG 6, the
exterLéﬁ’feéling strips 100 and 274 have aper- tures 494 and 496,
respectiAely, through which the continuous en- 5 cl osed spaces 484, 488
and 492 commni cate with atnosphere for anbre effective sealing of the
joints bepaeen4BBe andngedkr ubi latSrabdenelosed thacepatdZe(FLGit®)andathe
wi ndow units W The ex- terior sealing strips 100 and 274 offer an

addi ti onaheasdvantdgsedssphekes angl edndisualispor Fuobhbed82aandi iB6benkeen
contact with the 10 corner 246 of the spandrel unit to? frame nenber 40
and wi t hfrna E&Fnreb .76hef exneripndesabing sopipeakBOnendel’/s4have aper-
respectively, in.the niSdIe of their iransverse di. ,nsiop and proj ect

exteri or F¥T&Rd4dBnARAr 4P bE§SRECE RKeL¥r nERECYER MR4Chethe THeREIRMR R CER Ny
pqgtions ?f t Qe exterigé se‘bhn% atr%gs 100 .and. 274 functjon a& 15 £ water
drrps, eft88ERVEPECEred8Ari A85 ABYi A7P USPBRUBFCREP NHAFRr 3t RRARRF IR for 2
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units. It is understood that the spandrel units S. i1nclusive of therr

rei nforcicegibrasealingdstirepsi 000Wanai 234V aE8rbahhapaet abhnatasefanVeghi b
first explain how to nount. the prefabricated spandrel units S. The L Shaped
connect otbed2Gangded4distaihpouppens528andntiowBs mdkepuohtagt means ke

first fastened to each slab 22 via the slab reinforcenent 424 and sl.ab o
exfensi oAosBeby 2¢heofokhe spandrgliugitr topeframel pembes 90| antewhvhethér ot
FIGS. 11 and 12__the L _sShaped connectors 426 and 446 have slots 498 and

500, respRERPYe’6 of| fher windaw BARiSagePofreme Bembera24.aresmegtively, in

Ther ef or betgr? ti?htgnLng the nuts oghthe bolts 428 and 448, the L.
shaped anﬁe@; dle of their transverse dimension and project exteriorly

and downwardly beyond the corners 246 and 76. These projecting
portidns of the exterior sealing strips 100 and 274 function as

IS water drips, effectively preventing the intrusion of rainwater.

Manner of Mounting and Assemblage

For the.installation of the.éufgéin wall assembly 20, -
the spandrel units S are first mounted.ép the slabs 22 of the ~
building, and then the window units W are connected between the

rows of spandrel units. It is understood fhat the spandrel units
20 S, inclusive of their reinforcing frames, and the window units W

are both prefabricated. We wil% first explain how to mount the

prefabricated spandrel units S. -

The L shaped connectors 426 and.446 of the'upper 52 and

lower 54 mdunting means are first fastened to each slab 22 via the
s slab reinfor;ement 424 and slab extension 56 by the bdlts 428 and

448, respectively. _As will be no;ed-f}om FIGS. 11 and 12, the L

shaped connectors 426 and 446 have slots 498 and 500, respective-



tors 426 and 446 may be noved relative to the slab 22 in a direc- tiaon
normal to the plane of the curtain wall assenbly 20 for the 5 ;
adj ustment of their positions in that direction. Then the brackets ‘and
452 are fastened to the L shaped connectors 42§ and 446 by the bolts 434

The conneciBr stanet ifcPanteadver \Ehe hafed Bt gh L) o radrofly garore
post 1 ons. BHSHERHIACRESTRNS O HEPEILS F MY AR, I SHAHEF connec-

| ati t 2 tJ [
W th the proES 430 ST AA0 imad SFVEAECE L Lavlyd o YR TR 22 Al Wihps-

15  reinf eishnﬂohﬁ@netémﬂﬁ)@r;ﬁl&?@ of the swerdie!wali téssemb W t2) ot tiny
t he Hrackets 432 and 452 to the respective L shaped con- nectors 426 and

446 & abozeéjustwespasfirche inipss S toys ben stitaesdiséoeign nounted to the
slab 22 by engaging the pins 442 and 456 in the notches 438 and 458 in the
brackets 432 and 452Themsphetbratiet 20432 amd $5hsarel2f asnenesb tmvthe He
low-friction sleeves 444 and 460 for sliding engagenent with the brackets
432 and 458hapehseoReeEtYrst heb sprthdé4d hini tke Pates rbidiand s43Qabraspec-

hor i Iy i hej | |
adi ust mont threlhei r 1F ¥ LT RTRh €| SRESTROR HETORI FLEST ol A Heciary the
tri 290 25 t | nb . 44, of ' Swll
ke pr opef SNUSSFPFY SagatiohtS S odeke biably SLSuIRERE Flod'd2 Spf,
e pr opef*" AV SEERELRLTY 2SORRBER 1 ¢r > &
ioits “NexPOREnEEEPReCLY Sy PO ENE PRERERE Or BES LAPEE ThactRughy I
the rows ofeppapsllehositisns sPeihbayLaRers ™PIN £8ld {52 Nere tHESPESEd VL so

slabs 22 in the above descri bed manner. The wi ndow units Wto be nounted
nmay previ ogdliysbeb bk acetlatipve tbHetheabbawf22.
It is understood that the clevises 440 and 454 with the
pins 442 and 456 have already been mounted in places on the side
S - feinforéing frame members 322 of the spandrel units S. After
bolting the brackets 432 and 452 to the-respéctive L shaped con-
nectors 426 and 446 as above, the spandrel units S may be succes-
sively mounted to the slab 22 by engaging the pins 442 and 456 in
'the-notches 438 and 458 in the brackets 432 and 452, respectively.
K*€h3 The pins 442 and 456 have the.low—friction sleeves 444 and 460 for
sliding engagement with ihe brackets 432 and 452. Consequently,
the spandrel units S are readily slidable horizontally in their
own plane with respect to one another for the adjustment of their
relative positions in that direction. The sealing strips 290 on
Zs the side frame members 44 of the spandrel units S will make proper
“sealing engagement with each other,. as. .shown in FIG. 7, upon cor-
rect adjustment of the relative horizontal positions of the span-
drel units.
Next comes the step of connecting the window units W be-

30 tween the rows of spandrel units S that have been mounted to the



the floor systems as the window units can be connected between the spandrel’

seen in 3 and 6, are used for the connection of the wi ndow units W
bet ween the spandrel units S. The connééuprs 58 and 60 are fastened to the

by 1 ﬁi’ii??ag%%f%ﬁgﬁa%? f resﬁﬁcﬁﬁseéég@%%g?ﬂf% 4 eEnERE TR Sutier op

24 frane er I 4

respectiv F$(§§ %Qand dHQgt€r§¥P¥u%gg an fa?orseggnaﬁ%e65l bs °f
verti cal | I e 5 r p I

422, respgg?lgg?@% %%%§£§ eggogﬁglgggd%p ?ﬁ£€3I§§§3?§n€§2ﬁ€§%€§ g%?ﬁé?%ﬁ€§k
vari abl e ypahideel | ynt§hsrespechitRihhehéppadléingits S for the proper .
seal%?g of the joints therebetween by the interior sealing strips 244 angé
272 &nd exterior scBhenh shapepd dOfinectio 25458 Tard, 665 béstsseen eini RIGS G 3
7, the opposed outer edges of the panels 48 of the nei ghboring spandrel
units S agrdsécuare woed fop thehconnect bgnt v thieewindow7anbts riél betweey
high elasticity with the aid of the backing strips 468 of sponge of the

li ke mountke ﬁé@mﬁéﬁlt%@lFFaﬁgesTQBGCQﬁn?ﬁE°§§aﬁ§réﬂduﬁ@ta§¢dﬁa$¥%med to
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units Wand for t Id connection o e W ndow units

spandrel woLEs H16 an§345?90?3596&ﬂ@@81}he PpEosed axies Tﬁ&iéaé@ztﬁéttbﬁe
side frane nem

connectors 58 and 60 have vertically elongate slots 506 and 508

units S”EEiEIMIthln the building. The L shaped connectors 58 and 60, best

for the passage of the bolts 416 and 422, respectively. Thus the
positions of the window units W are adjustably variable vertically
BNy with respect to the spandrel units S for the proper sealing of the
joints therebetween by the interior sealing strips 244 and 272 and
exterior sealing strips 100 and 274.
Then, as illustrated in FIG. 7, the opposed outer edges
of the panels 48 of the neighboring spandrel units S are secured
20 to each other by the adhesive 470 of relatively high elasticity
with the aid of the backing strips 468 of sponge of the like
‘mounted between the flanges 286 of the spandrel unit side frame
members 44. The opposed side frame members 28 of the adjoining
- window units W are likewise secured to each other, as.in FIG. 35,
4S5 by the adhesive 464 with the aid of the backing strips 466 caught
between the outer surfaces 198 of the window unit side frame mem-
bers.
The next step is the mounting of the reinforcing studé
364 for the reinforcement of the window units W and for the more

3o rigid connection of the window units to the spandrel units S.

>



bers 28 of every two nei ghboring wi ndow units W each reinforcing stud 364
lras its bottomend fastened to the top reinforcing frane nenbers 318 aof the
t wo=under | yi ng spandrel units S by the pair of 5 connectors 372, and-its
top end fastened to the bottomreinforcing frame nmenbers 320 of the two
overlying spandrel units S by the pair of connectors 374. Each reinf ng
stud 365 is further se- cured to the opposed outer wal |l s 122 of the ég??
nei ghbori ng wi ndow unit side franme nenbers 23 y the bolts 368 passi he

vertically 10 'elongate slots 366 in the reint st ud us rei nforced
and ri gi dl Blasedpbetresd the PRRASe A gt%\hd'a&ﬁ F?@ ‘}fgqé‘ﬁaﬁ&ﬁ‘%l T&Tet 8% the

W ndow units W?t QEV\%‘}J}St le ';Oiﬁaﬁ?gﬁé ehn%é;'em,[gto tEg&etpelflqlrfgrw,egforces

t hat may bef éxé heredn in i'on nor ma ane. even

though.t hes Mg 3645has dew botidn @nd PRscéliddees! yhe ol @élﬁfbﬁch.@lzf {8
systenms. The slots 366 are intended to allow some vertical displacement of

t he wi ndovmembiers %¥8 ‘m‘emhehem omde2lning ts@tanémgmrwtﬁd&/\bgttd\ﬁ palrig 3)

d d d 392
o B arBeaEREn 2o BROUITS PPant AARteBad e SheobpSEd oI pre s
nenbers 24s..28 fBghed S0t bE efnenféqw bPadryifg YhaddRa SRePs by vyetgering

again to FIG 4, the nounting flange 406 of "'the stud cover segnent 392 is
screwed atpaiiG8ofocamecabrshd? 4 £i Bhohcreinforadsg 3@hd J66nisiuritheg 9é- each

set of w ndow stools 82 and 94 25 and stud cover segnents 390 and 392 to
one wi ndovFufifdt tovthe@PREREd st egf wa}hﬁowspéo%e awdsEPaal%\Véﬂdgegnent S

my be ”‘“{m&dégg tﬂ_eamge Iy\%%dt he Ehe b Ef)%,h??ég %%\é?{lgd Co\ygr Q?cff

cover segnent engage ongue segnent 392
of thacpr esiopgsaky MU 8E6Sed . th'Ehlrslthﬁ;ﬁfnlgtEtM engagenent of the stud 3o

cover segnments 390 and 392 nakes it possible to previously join 34
Thus reinforced and rigidly coupled to the overlying and
underlying spandrel units S, the window units W can withstand to a
greater extent than heretofore the forces that may be exerted
thereon in a direction normal to their plane. even though the win-
'S  dow units are not directly coupled to the floor systems. The
slots 366 are intended to allow some vertical displacement of the
~window units W. _
Then the top 82 and bottom 94 window stools (FIG. 3) and
stud cover segments 390 and 392 (FIGS. 4 and 5) of each window
20 unit W are combined rectangularly and mounted interiorly to the
frame members 24, 26 and 28 of the window unit. As will be seen
by referring again to FIG. 4, the mounting flange 406 of.;he stud
cover segment 392 is screwed at 408 to one of the reinforcing
studs 364. Upon mounting of each set of window stools 82 and 94
2S and stud cover segments 390 and 392 ;oione window unit W, the next
set of window stools and stud cover segments may be mounted to the
next window unit with the groove 398 of the stud cover segment 390
engaged with the tongue 404 of the stud cover segment 392 of the
previously mounted set. This interfitting engagement_of the stud

Y0 cover segments 390 and 392 makes it possible to previously join



each set of stud cover segnents and wi ndow stools 82 and 94 into

rectangul ar shape and then to nmount the set in place on one w ndow unit.
-t%reby-,jﬂeal izing efficiency in assenblage. Besides con- cealing the
reinforcCir tuds 364, the interfitting stud cover 5 segnment s, 390 and
392 are Wik calculated to allow the relative displacement of the w ndow
units W as their grooves 398 and tongues #04 are sonewhat | oosely

i nt erengaged. The nounting and assenbl age of the curtain wall assenbly 20
is now conpleted. We will pow briefly explain howto assenble 10 each
spandrel uni fa% selﬁonaﬁt‘é‘gsﬁ"&eruﬁﬁé’i{%‘l%{i&"ﬂg"éf’d?‘ﬁeﬁWGIIPoﬁz'?"Hb 94 into
expl anation. & &f £ a L C rel_unit
S in expl ode(rjé per pggt?i %@%’péﬁ%ngdgfl%goﬁ& S‘gu(i)‘?hgﬁéf [ gt-sqgir é&?% o\?\lfll%(?% \%én 11

refer in.theusiulr $heobbpucdnlringnetf Ditentye iRahEsdnlb13igde BadRiERhRL S L4
are held endw se be- 15 tween the opposite ends of the top 40 and bottom
42 frame mentraldngnghecrelnforcisgestudn Jodnntheelnterfingiharstmi coveane. | n

th i ni t h d it f houl d be take

Lhar +Ra GoviRENeEs SabrAnh Y2487e . Cadhul ptsd Yoo mldpv sthents lehgve
dl j _ b f ber c - LQrly of

b et o § prudiARcehbyt b oD RLhAdy AT WETREL oA IR0 RS S ARk Y DL

iIlustrated enmgudismedd ,atehaomewhaonldfselly gaterditiged.bet ween the top 40

and bottom 42 frame nmenbers in a position md- way between the pair of side
frame nenbers 44. As Thq mogatingcend amserbtagy athahexcuertain walll 298emiflyt he
mullion 46 is,i,n a co- 2 nar, .r.el ationj(%/\thh the exterior flanges 278 .

of the side éﬁe"ﬂ%nﬁfé'}p e&&fi'fl)'lh"g% wild _F‘@}"n?f) lyg exPlatn igvhepsasaemblero ()
AR A Dl L Y
30 t he naing fexphEndniione peféserick! malyl e Wad tRFICE G vhicANdhewS the
spandrel unit S in exploded perspective, in addition to other fig-
ures to which we wiil refer in. the course of such explanation. .
The_p-air of side frame members 44 are held éndwise be-
iS tween the opposite ends of the top 40 and bottom 42 frame members
and screwed thereto to form the rectangular main frame. In thus
combining the spandrel unit .frame members, care should be taken so
that the downwardly open.gap 248 in the top frame member 40 and
the.upﬁardly open géﬁ 266 in the bottom frame member 42 come ex-
70_ teriorly of the exterior flanges 278 of the side frame members 44.
In the caée of the.lillustrated embodiment, the mullion 46 is con-
nected between the top 40 and bottom 42 frame members in a position mid-
way betw.een the pair of side frame membefs 44, 'As will be noted
from FIG. 7, the exterior wall 298 of the mullion 46 is in a co-
25 planaf rellation with the exterior flanges 278 of the side frame
members 44, . |
- Then the reinforcing fralhé members 318, 320 and 322 are
.combined rectangularly énd joined to oﬁe another by the L sﬁaped
connectors 334 and 340. 'Then the feinforcing frame is fastened to

3o the main frame by.the bolts 324 (FIG. 6), 326 (FIG. 6) and 328



35"FIG 7) having their heads engaged in the interiorly open, under- cut
grooves 252, 264 and 282 in the main frame nenbers 40, 42 and 44, -
respectively. Then the pair of refractory boards 50 are nounted. An '

i nspection of FIGS. 6 and 7 will show that the nmounting flanges 3481@55&%56
for the refractory boards 50 are screwed at 510 and 512 to the top frane
menber 40 and side frame menbers 44, respecsgtively, whereas the nounting
flange 352 is integral with the bot- tom franme nmenber 42. Thus, before
screwi ng these separate nount- to = ing flanges 348 and 356, each
refractory bodild.50) heay lings theiwrhemsisgengegesdbrin sheehnaydd riigt opem, tunder-
nmounti ng flange 352 anhd e web 350 of the bottgom reinforcing frame nmenber

t
320 via a restitoBTPRYES @24, 264 @nd; 283 4n otie Maip; Eramg megpers, 4f nA2 and

portiops en- 29 NReQythe interior flange 292 and exterior frame 294
of th& nullion 42259$%en ?Hé nmounting flanges 348 and 356 are screwed at

510 and 512 to the to[henatRe NFAHICIof4Pe irdtdrgebbapd® SEAREr fodited. An
respectively, thereby conpleting the nounting of the refrac- tory boards
50. TherDt he ipspechionafeFEG38 Gandndumibll sheacihay the imognt tag t Dianged

bot t I ngl t) dJn th _ 248 in the t
rame monber 98 AR 190 2RE CROCHAATRCERER TPAT 2680, AF FETRBRH oHY FYiimandonber
42, best vl ap O hg lsnst | tr 284
and 300, F1 GO e Soprfrdns mifher K0 MO8 eL Ak SUbEH I TeBBef oo

to one of 2Stivelyewiirdasf tlegrmotntidfg Sf Fehgendskhes nitleig@nl 46 &y thid€bot -
adhesi ve seal ant 302. The' assenbl age of the spandrel unit S is now
cqmpl et ed. THEMabbaRe degber bed. ndhnsd béfersssobeying tthesspsemhmteunmouns-i s

D o R, st e s B e kS A Thgar o0
mai n frane CQHPEiﬁ&I“ioE@?oﬁréHH%g@ﬁ”@@ffbéH)6ﬁ@dmounting flange 352 and the
web 350 of the bottom reinforcing frame member 320 via a rest or
rests 514, FIG. 6, and one of its lateral marginal portions en-
gaged between the interior flange 292 and exterior frame 294 of
'S ' the mullion 46. Then the mounting flanges 348 and 356 are screwed
at 510 and 512 to the top frame member 40 and side frame members
44, respectively, thereby completing the mounting of the refrac-
tory boards 50.
v Then the pair of p#nels 48 are mounted, .each by having
0 its top and bottom marginal portions engaged in the downwardly
open gap 248 in the top frame member 40 and in the upwardly open
gap 266 in the bottom frame member 42, as best seen in FIG. 6.
Eurther. held against the stuffing strips 284 and 300, FIG. 7, the
lateral marginal portions of each panel 48 is secured to one of
<5 the side frame members 44 and the mullion 46 by the adhesive sealant- 302.
The assemblage of the spandrel unit S is now completed:
The above described method of assembling the spandrel
unit S is notable for the ease with which the panels 48 and re-
fractory.boards 50 are mounted ﬁo the main and reinforcing frames.

3o As the rectangular main frame comprisihg the frame members 40 and



42 and 44 is conbined with the rectangular reinforcing frame com prising
the rei rcing franme nenbers 318, 320 and 322, the com bined nmain and
reinfo frames may be pl aced horizontally, mﬁth the main frame
overlying.the reinforcing frame. Then the;;e% tory boards 5Q and
panel s 48 iy be attached successively to mai n and relnforC|ng frames

from abovea42l anérderisocombenédi wivhnoke pécassguabhiageepnBsrbing PLahéveom-
made the inside dinmensions of the reinforcing frame 1ess than those of the
mai n frameprastinghehéoteinforeing fheméwnembéracfd8y 120 andbd2Zdsthe® come
than the inside dinensions of the reinforcing fra and | ess than the inside
d|nen3|onsbonedhnannlnndraaenfascmnglfnembesmaunUersloqufh@niaostahyyofw1th
FIGS. 6 and_ 7. Further, in the illustrated enbodi nent, the pair
refract or ythearaini5rape %&%ﬁlﬁhﬁgléFelﬁeéﬂiﬁrﬁhﬁﬁ branss tﬁ@eFeEFangﬁf§L¢
spaces bounded the %3 d to ? d bot$0n142 f% ge iﬁ
menbers 44° 5ﬁd T?? 43" sBa e ¥ PECRBF SRS agcﬁﬁﬁsbﬁe uﬁ?eﬁhe

t hr ough thﬁggnsggge§e; 5?81 ¥§%ﬁ€§CELQS pRpger. Al t hough we have shown

and descri e prera rlca assenbly of our invention in

terms of but one enbpd Z204er tHEHEFEhEﬁfgfmaHﬁeF‘§? Egsgﬁﬂfagé g&és&&ieOdwe

that this enbodinent 1s neant purely to 1llustrate or explal

i mpose | i nhhfe ©h@BStHEOMNSUde i BYREAEPBnsFOE tHEt ABERfoEEEN lffﬁh@“l@iseéﬁgn
W n- dow unit Winto the fixed wi ndow section WL and openabl e w ndow

section W2thessobfothabmaint framegsandythandopait beeei st bReptwyi refraot oty
the mullions 32 and 36. Nor is the provision of the nul- lion 46 of each
spah@t el ubbpardsaSOemareectkan. theuinsidei démenmiopkesf tbenreeaﬁhroinghérak./
wi ndow units Wand spandrel units S has but one panel, and each spandrel

unit may ad@f tl@ﬁ&ngaéoﬁbﬁléésbﬁﬁ dhmensipnAst ofytheamain frame, as will be

best understood from a study of FIGS. 6 and 7. Further, in the
illustrated embodiment, the pair of refractory boards 15 are each
smaller in size than one of the rectangular spaces bounded by the
\S’ top 40 and bottom 42 frame mémbers. side frame members 44, and
mullion 46, sd that the refractor} boards can be mounted through
these spaces in the above described manner.
Although we have shown and described the prefabrlcated
~curtain wall assembly of our invention in terms of but one embod\ ,
Zc ment thereof, we wisﬁ to have it understood that this embodiment
is meant purely to illustrate or explain and not to impose limita-
tions upon our invention. For instance, the division of each win-
dow unit W into the fixed window section W1 and openable window
section W2 is not of absolute necessity, and neither is the provi-
5 sion of the mullions 32 and 36. Nor is the provision of the mul-
lion 46 of each spandrel unit S a requirement. Thus, in its sim-
‘plest form, each of the window units W and spandrel units S has
but one panel. and each spandrel un1t may addltlonally comprise

but one refractory board.



37 CLAI M5 1. A prefabricated curtain—watt—assenbly _fdz)r a build- ing

Jhaving floor systens, conprising: (a) a plurali fisgg pandrel units to be
sBEnted to each floor system of the bﬂmﬂmﬁm‘ﬁ}mﬁg“iy side rela- tisgnship
wi th one another, each spandrel unit b a panel and gene
rectangul ar frame neans supporting the panel; (b) a plurality of Ade
units to’ be connected one be- tween two vergigally adj oi ni ng ones of the
spandrel units, each wi ndow unit including & second panel and generally
rect angul ar fran&AEEEns supporting the second panel, the frame nmeans of
each w ndow uni ding a pair of opposite side frane mem bers
extending vertically; and (c) a plurality of reinforcing studs each to be
arranged vertically between any two horizontally adjoi ni ng ones of the

wi ndow units and rigidly cduprefiatimicaitedoppasdd satle d9samb 1yefdrerss buhed of ,
each Teinforc- ing stud further having its opposite ends adapted 20

to be rigidl yi%@%&%ﬁ flogfesYFtRNS, €8MPRESMEine neans of the spandrel

units underlying the t | I S Ia ith.the reinfaorcin
stud, and to the f_ram%gngég?%tyggaﬁg‘%g&%&npﬁgt%Mvteor Ibffi ﬁ%mf%eed ?’\Roe r‘hdow
units associated with the Febof ofysteRSof the building in sid8OhPidide ¢6la-
mherebygpnly the spandrel units are coupled directly to the floor systens

u

of the Buil di ng whereas thé&ignshicpvwitiht gneyranoftheni yeanhpsoanére byntikein-

spandr el
P cluding a panel and generally rectangular frame

L means supporting the panel;
~ (b) a plurality of window units to be connected one be-
tween two vertically adjoining ones of the spandrel

10 units, each window unit including a second panel

and generally rectangular frame means supporting
the second panél, the frame means of each window
‘unit including a pair of opposite side frame mem-
bers extending vertically; and -

'S (c) a plurality of reinforcing studs each to be arranged
vertically bétween any two horizontally adjoining
ones of the window units and rigidly coupled to the

v opposed side frame members thereof, each reinforc-
ing stud further having its opposite ends adapted
to be rigidly anchored respectively to the frame
means of the spandrel units underlying the two win-
dow units associated with the reinforcing stud, and
to the frame means of the spandrel units overlying
the two window units associated with the reinforc-
ing stud. ' ' |

(d) whereby only the spandrel units are coupled directly
to the floor systems of the building whereas the

window units are firmly supported by the spandrel



-

units via the reinforcing studs. 2. The prefabricated curtain wall
assenbly of claim1 wherein the frane neans of each spandrel unit conpri-ses
;§=?ain fr having the first recited panel attached thereto, and a re- ‘S

i nforci nﬁ?ams arranged interiorly of the nmain ecured thereto, -
and wher &n each reinforcing stud has its opposite ends adapt to be
anchored to the reinforcing franes of the assoqi ‘ﬁmmq\! mﬂ‘;its. 3.
The prefabricated curtain wall assenbly of3%l aﬂm ch
reinforcing stud is in the shape of a flat strip* and "whérern the curt.ain
wal | assenbly further conprises connector neans for connecting each end of
each reinforcing stud tounhes vda itheoreinfpriciagestudsthe two associ at ed
spandrel units, the con- nector neans conprising a pair of L shaped
connectors rigidly fas- 1S tened to the opposite surfaces of each

rei nforcing stud at one f t r Cld kel pf ofGJ
frames of ?he t wo aszgo- gﬁgt%%ia‘égri] ?ggd ucﬁlll{tgsﬁsgpia##es\ég? é? agfric(r:%}tig'gl
curtai n walshepeHettey £oamé | MédNs? o’ edch V¥RInRIre 1t iR € edoniperise B0a fuaime of
each spandrel unit conprises a 20 top reinforcing frane nenber, bottom
rei nf or ci nframerieavimgbehe Himstpaiecived spanelr athroched ideresne ardifere -of

rectangul ar arrangenent, and wherein the pair ob side reinforcing fra
marrbers%of igferc W fdABe %ﬁT“l“gffrdeiééﬁﬁp‘fﬂrﬁ Qdr ¢ Fo@?ﬁb&r\ﬂﬂfhaﬁé v%&"iregf
reinforc- | t red . h i e

pref abri cattggrgﬁﬂ)galr"r? &gPF@S?&% ;l;Lg?f‘glltéaai"rﬁzgtu eraesl n ttsthP%?)i,t%otntdgm and
side reinfQaappdd fvcabe HRENEFEd @b theePeinfopzeidgeframdd odr eheaddsocianeel
shaped and are open interior- |y, and wherein each vertical reinforcing u

menber is ispandeekhmdesof a flat strip secured to the outer surface of one
side reinforc- ing frame nenber.

3. The'prefabricated curtain wall assembly of claim 2
\o wherein each reinforcing stud is in the shape of a flat strip, and
whefein the curtain-wall'assembiy further comprises connector
.means for connecting each end of each reinforcing stud to the re-
inforcing frames of the two associated spandrel units, the con-
nector means comprising a pﬁir of L shaped conngctors rigidly fas-
\S tened to the opposite surface§ of each reinforcing stud at one end

thereof and to the respective reinforcing frames of the two asso- ]
: i
o/

ciated spandrel units.

4. The prefabricated curtain wall assembly of claim 2 ar 3,
wherein the reinfo_rcing frame of each spandrel unit comprises a
20 top reinforcing frame ﬁlemb'er. bottom reinforcing frame member, and
pair of side reinforcing frame members of rectangular arrangenient.
and wherein the pair of side reinforcing frame members of each
spandrel unit are each fufthet providéd with a vertitéi reinforc-

ing member to be secured thereto.

iy S. The prefabricated curtain 'wall assembly of claim 4

wherein the top, bottom, and side reinforcing frame members of



5" 6. The prefrabricated curtain"WwalT assenbly of any

-precedi ng clai mwherein each side frame nenber |ncludes
an outer wall opposed to a simlar outer wall o E' ﬂﬂ!‘l Hﬂ!‘lm
unit, and wherein each reinforcing stud is | str

S dlsposed betmeen t he opposed outer val | f any 10 t wo horlzontally

e SRR UL SRS APt A
i 81N e PR
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elenents s are ve Spl ace-

lim- qhg f¥g EomEﬂSe elnforC|ng studs. 8. The prefabrlcated curtain
wal | sse OP any precedlng cIa|n1further conprising a stud cover for
interiorly coverlng each rein- 20 forcing stud. 9. The prefabricated

curtain wal | assenbly of claim8 wherein each stud cover is |ongitudinally
spgit into a pair gf, Infhbebfﬂetﬂﬁawi%%&wtc%r%w %%Jbr’aséaﬂgclmm

cover being adapted to be coupled to one reinforcing stud.

wherein each side frame member of each window unit includes an
outer wall opposed to a similar outer wall of the neighboring win-
dow unit, and wherein each reinforcing stud is in the form of a
flat strip and is disposed between the opposed outer walls of any
\O two horizontally adjoining window units and are coupled thereto by

a plurality of vertically spaced apart fastener elements exténding

through the reinforcing stud and the outer walls.

7. The prefabricated curtain wall assembly of claim 6

wherein each reinforcing stud has a plurality of vertically elon-

(BN gated slots formed.therein for the.passage of the respective fas-
tener elements whereby the window units are vertically displace-

— able within limits relative to the reinforcing studs.

8. : The prefabricated curtain wall assembly of any preceding claim

further comprising a stud cover for interiorly covering each rein-

20 forcing stud.

9. The prefabricated curtain wall assembly of claim 8
wherein each stud cover is longitudinally split into a pair of in-
terfitting segments, one segment of each stud cover being adapted

to be coupled to one reinforcing stud.




